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The operation and repair of automobiles involves many different
mterials: metals, synthetic products, woodl, cloth, fuel, oil and others,
The necessity for their efficient and inteliigant use becomes more and more
pressing. For this, it is necessary to kncw the brand and trademark of the
materials, their basic qualitative indices, the area of their expedient use,
and to have a methodical evaluation of cheir properties,

The authors of this handbook have tried to systematize aad collect in
one book the necessary informztisn ca antemotive materials used for operation
and repair of automobiles, For this, the authors have tried to take into
consideration the experience of leading automobile manufacturing repair and
transport factories, scientific research and training institutes, ard also
design organizations,

The handbook includes two sections. In the first sectior data is given
on the chemical composition, mechanical, physical and technological properties
and the areas of use of steel, casc iron, non-ferrous metals and alloys, as
well as repair materials in automobile manufacturing and in the auto repeir
industry,

The second section of the handbook contains information on the character
of plastics, resin, glues, wood, packing, insulation, paint and varnish
materials, fuel, oil and grease, and also technological liquids,

The handbook is intended for mechanical engineering workers of the
motor transport and auto repair industries,

Section I of the handbook (Chapters 1-5) was written by Candidate
of Mechanical Engineering, Masino, M. A.; Chapters 6-8 of section II were
written by Candidate of Mechanical Engineering, Motovilin, G. V.; and
Chapters $-14 by Candidate in Mechanical Engineering, Alekseyev, V. N,

This handbook of mechanical engineering, which summarized information
on highly varied materials used for operation and repair of automobiles is
being published for the first time. Therefore, the authors will be ,rateiul
for critical comments and requests, which can be directed to this address:
Moscow, B-~124, Basmannaya Alleya, 6-a, publication "Transport."
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Section 1. Metals and Alloys Used in Automobile Manufacturing and in the
Automotive Repair Industry

CHAPTER I, GENERAL CHARACTERISTICS 0OF METALS AND ALLOYS

§ 1. Requirements Necessary in Metals and Alloys

During operation of automobiles most of their components absorb a
significant static and dynamic load. The dynamic loads occur because of
the pressure of gases in the combustion chamber of the engines' cylinders,
because of inertia forces, shock interaction of the su.faces of connecting
components, braking force, impact of the wheels on obstacles (une-~n rn~ads)
elastic vibrations and other causes. Many components absorb systematic
alternating loads and therefore when there is poor construction or incorrect
techniques in the preparation or conditioning of components, excessive load
can cause a fatigue breakdown, Usually one of the following components is
involved: longitudinal bars and cross members, leaf springs, knuckles,
differentials, heavy-duty drive gear teeth, crankshafts, reduction gear

driveshafts,

Contact surfaces of components of automobiles are subjected to the
effect of large specific pressures caused by abrasion of their surfaces.
In the overwhelming majority of cases, the service period of automobile
components until they are discarded or reconditioned is determined by a
change (as a result of abrasion) in their dimensions or geometrical shape
from the specified size established by technical conditions,.

Very high specific loads are absorbed, in particular, by the werking
surfaces of piston pins, crank pins and brass of the crankshaft, cams of the
camshaft, ends of the push rod and valve stems, trunnions, cotter pins and
many other components., Particularly high loads occur on the contact
surfaces of teeth of the gear parts of the automobile transmission, One
must add to this that only a few junctions of the automobile, for example
the connecting rod and crankshaft crank pins of the wheel axles, operate
in a smooth process under conditions of liquid friction. HMost of the
components of an automobile operate with sewi-liquid, gemi-dry or boundary
friction, and some junctions (for example, brake drums and shoes) even

have practically dry friction,

Some components of the engine absorb thermal loads, along with mechanical,
and also are subject to the effent of gas corrogion. The main components
thu, affected are: pistons and valves, cylinder heads, piston rings,
surfaces of cylinder liners and engine blocks. As national automobile
manufacturing grows, the mechanical and thermal loads absorbed by the
components increase corresponding to the increase in the size of compression,
the number of revolutions and power of the engines and maximum speeds of

the sutomobile,
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weight of the components duving their manufacture, Therefore, there are

stiff requirements for the materials used during their construction and repair.
The materials and alloys used must necesgsarily guarantee static and dynamic
resistance of the components made from them, guarantee their safety from
fatigre failure, guarantee high resistance to abrasion of the working

surfaces, and also, in a number of cases, temperature and corrosion resistance.

Alloy steels widely used in automobile manufacture meet the requirements
skown, In a standardized and improved condition they guarantee, for fixed
sizes, the necessary strength of the components made from them; and as a
result of chemical~thermal processing, with subsequent hardening and
low-temperature tempering, good hardness and resistance to abrasion of the
working surfaces under large specific loads are obtained. Depending on the
selection of alloy components, the items made attain ductile properties,
corrosion resistance, heat resistance and other special qualities,

However, taking into account the large scale of the automotive industry,
it is just as important that the automotive materials satisfy the requirements
of the greatest savirzs in cost as that they guarantee high mechanical
properties of the components made from them. Inasmuch as the cost of
steel alloys exceeds the cost of high quality carbon steels by 2-4 times,
the former must be used only in cases where it is not possible to use
available and less expensive alloying components. In recent years, some
components of low-carbon casehardened alloy steels were successfully
replaced, without decreasing the mechanical properties, by components of
low-carbon steel 45, which have been hardened by induction, Cast iron is
widely used es a raw material for repairing automobile parts, and is almost
three times cheaper than metal rolled goods. The cheapest form of cast iron,
but at the same time the weakest, is gray cast iron. For improving the
mechanical properties of cast iron components, a modification or sometimes
alloying 18 used.

For further improving the dynamic qualities of the automobile, a great
deal of importance is attached to the maximum possible decrease in weight,
Therefore, one of the most important requirements of automotive materials
is decreasing the total weight of the automobile components. With this
aim, the components are made of cast aluminum and zinc, distinguished for
their good technolog‘cal properties, and also from synthetic materials,

The area of use for such materials when making automobile components is
increasing,

Por guaranteeing high and standard qualities of automotive parts and
uniform specifications for their machinability, steels, cast irons, and
non-ferrous metals must have stable mechanical and technological properties,
esgsentially uniferin for every melt and batch, Therefore, when making
critical parte for automobiles, carbon steel {8 often used, in which the
variation in guantitative content of carbon is reduced to 0,05% as opposed
to 0.10% in gcvernment standard steels., For this reason, factory brands
of cast iro: and non-ferrous metals are used with a slightly changed
per cent of content of specific components as compared to the standard
brands, In some cases, for guaranteeing high mechanical or technical
qualities of the components in automobile manufacture, brands of alloy

-3-



steels and other metals and alloys are used, which are not specified by
GOST [Gosudarstvennyi Obshchesoyuznyi Standart, All-Union State Standard].

§ 2. Chemical Composition and Designation of Steels, Cast Irons,
Non-Ferrous Metals and Alloys

In automobile manufacture and in the automotive repair industry the
following are widely used: gray, high-strength, forged and alloy (anti-
friction, heat-resistant and others) cast irons, carbon and alloying steels,
brass and bronze, aluminum, manganese, zinc and other anti-friction
alloys. Examples of the designations of specific brands of metals and alloys
are presented in Table 1,

TABLE .. CONVENTIONAL SYMBOLS OF THE MOST WIDELY USED
ALLOY COMPONENTS FOR MARKING STEEL, BRASS AND BRONZE

2 3 Hpuuszue - Hpuiaiue
' | odoimatenns | 2% el
Y — [y] (- —
Haumenooakus s A{a ES: Haumenopanun < Lfﬁ ‘5§ )
KOMIIOHEHTOB g g »:5 KOMOONENTOB § i ;:g '
e | 5| :o 5 |Ed
3 - =2
6 Anomuuni . . Al 10 A Hukem18. . . Ni H H
g Bepuawd . . .| Be - b |Onoer19...| Sn - 0
5 lf;"? SR 3 :i)) - ‘Cmmcugo. .. Pb - C
BRTRY, 1151 I — [Cypvua2l. . . Sb - C
i.? 3}1.1»(]"\;1.\1 RN :‘V B - Turan %% . Ti T T
(0130 .+ o o e - ; Xrow e Cr X X
12 npeamsl .. .| > C K !ll‘mu\' /
13 Mapraneu M r M | 26 - ¥ _ .
1 ‘d;) [ .Cn I Mu (I)ocqu()[(zzs .. P — (]
fear .. ... " KoGaan26 . . Co -
15 Moawbgen . . .| Mo M - Cc.:,\'n 27 . Se llS —
16 Mumuak As —_ M Nlwpron o Zr 8 -
17 tnobui Nb B - P 28
I

Key: 1. Name of components; 2, Chemical symbols; }. Accepted
conventional symbol; 4. For steel; 5. For brass, bronze and
zinc alloys; 6. Aluminum; 7. Beryllium, 8. Boron;

9, vVanadium; 10. Tungsten; 11, Iron; 12, Silicon;

13, Manganese; 14, Copper; 15, Molybdeaum; 16, Arsenic;
17. Niobiuvm; 18. 1UWickel; 19, Tin; 20, Cest iron;

21, Antimony; 22, Titanium; 23, Chromium; 24, 2inc;

25, Phosphorus; 26, Cobalt; 27, Selenjum; 28, Zirconium,



In the symbols of high-quality carbon steels which are more restricted
than GOST in the acceptable variation of the carbon content, the word
"select" is shown after the trademark symbols of the steel, For example,
the material of the camshaft of automobile GAZ~53 engine is steel 40,
select, This meansg that when making the part mentioned, he content of
carbon is withfi. "~its of 0,40-0,457, as opposed to 0,37-0.45% according
to GOST 1050-50.

The trademark of alloy steels, brass, bronze and zinc alloys is
desigrat.d by a letter-cipher system, in which the letters represent the
components of alloying steels or alloys, and the numbers designate the
quantity of alloy present in the steel, The letter symbols adopted for
steels and alloys are presented in Table 2,

In the designations of brands of structural alloy steels, the numher
on the left shows the average content of carbon in a given steel in hundred
parts of per cent, the letters and numbers following to the right of the
letter, show the presence and exemplaiy content of alloying components in a
given steel (in %). For example, the trademark of steel having a designation
40KH, can be deciphered in the following way: high quality steel, alloy,
chromium, average per cent of carbon content--~- 0,40, chromium, about 1%
(the cipher '"1" after the symbol for the alloying component is not written);
steel of trademark 12KHN3A is high quality, alloys chromium and nickel,
average content 0.127 carbon, approximately 1% chromium and about 3%
nickel., Alloying components, molybdenum, titanium, tungste:n, vanadium, and
boren very strongly affect the properties of steel; for these indices,
their presence ig not sbown in the trademark symbols of the steel, as their
quantity is equal to approxin«tely 17%. Usually the smount of these
components is within limits 0,06-0,.04%, and for boron, even in thousandths
of parts of per cent,

For marking (multiple-component) brass and bronze alloys as
distinguished from sceel, the letter designation is written first, which
represents the alloy components, and then the numbers vhich show, in order,
the average content (%) these component., For example, the trademark of
bronze which has the symbol IMtsZH 55-3-1, can be deciphered thus: complex
(multiple-component) manganese~iron brass, containing on the average 55%
copper, about 3% manganese, about 1% iron, the remainder zinc; bronze
trademark Br, OTSC ¢{-4-2,5 ig tin, alloyed with tin, zinc, and cast iron,
containing on the average 4% tin, 4% zinc and ?,.5% cast iron, the remaining
copper, An analogous example is labeling alloys with a zinc base, thus,
in the comion alloy TSAM 4-1 the contents are about 4% aluminum, 1% copper,
the remainder zinc (a more precise content of the alioy is shown in
Chapter IV of this handbook).

Alloying components in aluminum alloys and cast irons used in the
automcsile manufacturing and repair industries are not designated by symbols.

gRykL

HEMR M S 2

?2 Chemical composition affects the mechanical, physical, and technological
fz properties of metals and alloys., The effect of carbon on the properties of

. f cast iron and steel is the greatest, As & .ule, for production of automotive
3 components, low- and average-carbon high quality steels, contents up to
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TABLE 2.

CONVENTIONAL SYMBOLS OF .A4TALS AND ALLOYS

1 fiepuuic metanau
3 Crank g Mycynu
A 1
O6uxtiosen | Kauecivounue o §6 7 o Buicoxo 2
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< 3
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85 53 [pumepw
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l [} ' 47 h ap 2 4 ap
05031a4eRUR 74 77 78 80 82
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Key for Table 2: 1, Ferrous metals; 2, Non-ferrous metals

and alloys; 3. Steels; 4., Usual quality; 3. High grade

and very high grade; 6. Automatic; 7. Tor casting; 8. Cast
irons; 9. Gray; 10. High-~strength; 11, Forged; 12. Anti-
friction; (3. On aluminum base; 14. Cast; 15, Deformed;

16. On a manganese base; 17. On a zinc base; 18, Brass;

19. Symbol; 26. Multiple-component; 21. Bronzes; 22, Anti-
friction alloys; 23. Conventional ssmbols; 24. St,; 25, MSt;
26, ¥Kst; 27, BSt; 2G. Steel; 29, A; 30. Steel (in the

final symool, index L); 31. SCH; 32, VCH; 33. KCH; 34. ASCH;
35. AVCH; 36, AKCH; J37. AL; 38, AK; 39. D; 40, V;

41, ML; 42, TS; 43, L; 44, LS; 45. LO; 46, LMts;

“7. and others; 48. BY; 49, B; 50. S0S; 51. ASS;

52. and others; 53, examples of symbols; 54, $t.2; 55. Mst.2;
56. KSt.2; 57, BSt.2; 58, Steel 20; 59, Steel 50G;

60, Steel 30Kh~T; 61, Steel 12KHN3A; 62. Al2; 63. A20;

64, Steel 45L; 65. SCH 15-32; 66, SCH 21-40; 67. VCH 50-}, 5;
b8. KCH 35-10; 69. ASCH-1; 70. AVCH-1; 71, AKCP-1;

72. AL4; 73. ALOV. 74, AK4; 75. V65. 76. OI8P; 77. MLS;
78. TSAM 4-1; 79, TSAM 4-3; 80. 162; 81, L90; 82, LS59-1;
83. L#Ho0-1; B84, IMts 58-2; B85, Br. OTSS 4-4-2.5;

86. Br. AZH9-4, Br. 830; 87, B83; 88. S0S6-6; 89. ASS6-5.

Annotation, 1, The letter A at the end of the designation
of a steel trademark means that the steel is of very high quality.
2. The numbers and c-=signations of the trademarks of gray
cast iron designate str. -th: the first, whea stretching,
kg (force)/mm?; the s. :~d, then bending, kg (“orce)/mm?.
3. The numbe: » +he trademark symbol of high-strength
and forged cast ir ., show: first--- tentile strength,
kg (force) /mm’ © se nad=-~- xpecific elongstion, %.

(.5% carbon, are used, For making coils and springs, high carbon steels
with the carbon conteat up to 0.70% are used. Besides this, carbon steels
a ¢ widely used in automobile manufacturing and auto repair industries for
maing cutting tools,

With an increa: - in the content of carbon in steel, its strength and
elast'caty, its hardness in a normalized and tempered state increase; and
the sp2cific elongation and impact strength decrease, Besides this, with
an increase in the content of carbon {n steel, its weldability decreases and
its harcdness increases after hardening and tempering 1t is practical to
subject .teel with a carbon coi tert from 0,407 ¢rd ~ore to hardening with
low- or nserage-temperature tempering,

Low-carbon steels (carbon and alloy) witx the content of carbon from
0.30% and ‘ess, often are subjecte %o chewical-thermal processing
(especially . asehardening and cyanidation) fur the purpose of giving them
surface ha .ess while keeping a ductile and strong core,
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For making cast iron automotive parts, cast iron with a content from
3.,0-3.6% carbon is usuaily used. The properties of these czg” irons are
greatly affected by the shape of the particles of graphite carbon. The
best mechanical properties are primarily the strength and ductility possessed
by forged cast iron with: spherical (globular) entrapment of graphite, the
worst is gray cast iror with flaky veins of graphite., Modified cast irous,
obtained by introducing finely divided undissolved admixtures into the
molten metal before it is cast, occupy an intermediary position.

Particles of the modifiers, having additional nuclei of crvstallization,
make it possible to crush the graphite entrapped and make their shanes
closer to the shape of graphite in forged cast iron., The best modifier is
magnesium, which enables omne to obtain high strength cast ironms,

Alloying components change the properties of steels and cast irons in
various ways (Table 3). When they are present in the alloying steels, as
a rule, they increase their hardness and resistance to abrasion, their
strength and yield point, and their ha denability, and decrease impact

strength and weldability.

Aluminum cast alloys, depending on the dominant ailoying components,

are clagsified according to GOST 2685-63 in five gi.ups, which are
characteristic of various properties and areas of use. The properties of
aluminum cast alloys depending on the system (basic chemical composition)

are presented in Table 4.

The effect of specific alloying components on the properties of brass
and bronze are shown below (Section 2, Chapter 1V).



TABLE 3. THE EFFECT OF THE MOST WIDELY USED ALLOYING
COMPONENTS ON THE PROPERTIES OF STEEL AND CASY IRON

1 Hausuie Nerupyominx KOMNOHERTOD HA cuolicTua
2 cTAAM 3 uyryunas
A 4 Mapraueu a
[losuwaer npoOKaANBACMOCTL |1 MEXaniuecKe [TpenstcTByer  rpadutTnvauuy

.n ocobenuocsd ynpyrie) csoficrna, [Tpn copep-
Kawnu Gonee 1,5% coobutaer ck/AONIOCTb K OT-
nyckHofi xpynkoctd, [1puw comepranuy 0Koj10
13% w Boilte npuaaeT CTAAH  AYCTEHHTHYIO
CTPYKTYpPY, NPOTHBOYAAPHYIO CTONKOCTh, BHICO-
KYI0O HIHOCOCTONKOCTL NpH cyxom Tpennn. [lpu
narpepe crnocobeTByeT PocTy scpia

B 5 Kpemuni

Ypeawunpaer NpouHoOCTL, MINOCOCTONKOLTE M
OPHAACT YNPYTHe I anTHOPHKIMOHNBIE KaYecTBd.
Tpi conepxanun Gonee 2% chnumaer nnactuy-
noctb. lOBLINAGT NMPOKANNBAEMOCTH, HO YBOaH:
NBACT TEMNEPaTypy 3aKanKH, NOPMAAHIAUHK H
omxira, TlpHMenneTcR YiacTo B coMeTanny ¢ Xpo-
MOM HAH XPOMOM W ManTalitleM

Cc 6 Hukeas

YBeanunpaer NPoKatnBiCMOCTh, B OCOGEHHOCTH
p covetain ¢ xpomom. CrnocoGCTBYST MOBLIUIE:
HHIO TIPOYHOCTH H Koppoanoniolt crolikocT npn
NINCOKHX TeMuepaTypax. B pesyabtarte 3aKanky
oGecneynnaer noayvyeuue MeJkolepHricTofl CTpyx-
TYypu, oTARyalouedicn nosbiieoll APOUNOCTDIO,
BLICOKOH NAACTHYHOCTLIO H BRAKOCTLIO

D 7 Xpowm

KapOupoobpasyioutut  ssement.  Tlonwimacr
upoxaimpacMoctb.  Criocobersyer  noayucitiig
TBEPALX H H3NococToiikix paCuunx noscpxio-
crei. Tpu cofepxanun Gosee 12% npHuser vu-
COKHE aITHKOPPO3ZHOHHLIC H XKAPOCTONKHE Kaue.
cTBa. HeRocTaToOK — MORKIBEHKE CKAOHIOCTH CTA-
nn x ornyckuoit xpyrkocri, Ocobemino uacto
apkMenaeTcn sMecte ¢ Mn, NI, Ti, Mo, Si

E 8 Monudnen

AdspexTuuuift  KapSuz006paryomtialt snement.
[opnlwaer npokanunaemociv. Cymecrseniio cim-
MGPT CHIOMHOCTD K OTHYCKUO XPYBKCCTI.

8

] cnoqobcr pyer otéeny

b

Cyutectsesino ysenuuuBaed
rpaHTHIAUMIO,  KOJAHYECTBO ©
pasMepnt 3epen rpadura. B sa-
BHCHMOCTH OT npouelTHOrO CO-
RepXalua  NosBONfeT NOAYHATS
YYCYHW € CHABLHO OTAHGAIONLMe
muca csoficTBaMu |

c

Cnocoberyer  rpadutiaanms,
PA3MENbUCHHIO 3CPHA | NOBLILLe-
Hino uaHococrodikoctTy. Ilpu co-
Acpwannn Gosee 13% B couera-
HUH C XPOMOM ¥ MeAblo (KHpe-
ucr)  obecneyubaer noayaenne
0co0eHHO H3IHOCOCTONKOIl # Kop-
poshounocroitkolt crpyxTypn

d

-Cnocoberayer ' 00pasoBaNHI0
KapGunos, nonuWIIENIIO  Xapo-
CTUAKOCTH, KOpPPO3RONHOR cTofte

KOCTH 1t H310COCTOAKOCTH

Paamenvuaer crpyxTypy n ey
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Table 3, con't,

DA e ACPUPYIOULIX KOMTIONEHTOD Ha crONcTBA

cCTaaAMN

Yyryunas

OfbecneqyuBaer nosyuyense pasHomepiiofi Meaxo-
sepiHcToll CTPYXTYpY, COOOWLALT CTaLil BLICOKYIO
NPOUNOCTDL, NARCTHYHOCTL H BASKOCTH

F 9

SpexTiBnnit xapburoobpasylouuil sneMenT.
Cnoco6eTByeT nonyueHuio MeaKo3epHIICTOl CTPYK-
Typst, B 0CO6CIHOCTH B COMETANHH C XPOMOM H
mapranueM, B peayabTaTte sakanku ofecnouupa-
1T wwluRy a8tpawTb padounx nomepxiocted
netuneht. ﬁonumaer KOpPPO3HOHNYI0 CTOAKOCTD

Tutan

G 10 Anomuuuf

Hamenpnaer aepno. [osuiwaer ynapuylo\ BA3.

Koctw. Tlpw narpepe cnocofetTeyeT rpadHTH3AUHH
(MOXHO npeRoTBPaTHTL Brcdense Ti u V)., Yse
JINUKDAET KOPPOSHONIYI0 CTORKOCTD

H 11 Bananud

SpdextHennf kKapOuaocobpasylownit snement,
B maanx KonuuecTsax cnocobCTByeT NOAYuenHio
MENKOIEPHUCTON CTPYKTYPH H NOBHILUCHHIO BA3.
KocTi cTani. CrnocaGCTaYCT COXPaNelno ToepRo-
¢t apw ornycke, Omuin M3 nemnornx saemen-
T0B, YAYUWAIOULIX CBAPHBACMOCTL, TAK KaX fBr
HSETCA AKTHANLIM PACKUCAMTENCM W JlerasaTopoM

13

AxpekTHBanit KapOua006paayoutnd sacment.
I'nassefmee noliourensnioe Kauectno—olbecne-
HCHHE 11I0CAe 3IKANKH M OTRYCKA BLICOKOR ThCp-
noct (6466 o HRC). B caywie ncnonbsouas
HHA D XPOMOHIKPACHEIX CTaANX CnocobCTBYET NO-
AYUEHWO PABHOMEPHOR CTPYKTYPN K yMeBINCHIIO
apu narpese pocta sepna. Baaronapa suicokoil
THEPAOCTH 133N NPHUMEHRCTCR B HHETPYMel-
TAALHLIX CT4NNX # *NNABAX

Banvdnas

15 Gop
B Manux xofuqecTDax CHAbIO YBCAHNHBACT
NPOXaNHBIEMOCTw CTaNel, B “ACTIOCTH XPOMO-
moanGaenosrix. Jlo6uska B Koauvectne Goace
0,007% snanisaeT BOIWHKIIOBEUHE TOPAYHX TpC.
WHH (XPacHONOMKOCTS)

-10-

rpaputidaunr, B ontumanbiol
NPONOPUHK C HHKeJeM ofiecnouu-
naer  noaydemnue neparHod
CTPYKTYpH

£

Jeficteyer B TOM Ke Hanpas-
JICHHH, uTO H MoanGaen

g

CriocobeTByer  rpadurhsauvy,
NUBKIWAET NPOUHOC. b

12 Megs

Cnocobeisyer  rpadrTHaaumu
R NOBHIUENHIO NPOMHOCTH M H3-
HOCOCTONKOCTH '

14 ®ocdop

CyuiecToeHino noBMWSeT Jie
Teilnwe xavecTsa wyryna (xuae
KOTEXYYCCTh)

16 Marnuf

CnocoGeTByeT noayuenino cde-
ponaansioill CTpyKTYpN rpaduta
H  3HAYNTSNABHO  YBeSIHuRDaeD
NPOYHOCTL M BSIKOCTbL QYryMa



Key for Table 3, 1. The effect of alloying components on
the properties; 2, Steel; 3, Cast iren; 4. Manganese;

A, Improves hardenability and mechanical (especially elastic)
properties., When the contgnts are greater than 1,5% there is
a tendency toward tempering brittleness. When the contents
are about 137 and higher the steel has an austenite structure,
anti-shock resistance, high resistance to abrasion under dry
friction, When heated, growth in the grain is promoted.

a, Impedes graphitization and encourages the formation of
cementite,

5, Silicon

B. 1Increases strength, resistance to abrasion and gives elasticity
and anti-friction qualities. When the contents are greater
than 27, ductility is reduced. Increases weldability, but
decreases the temperature of hardening, normalization and
annealing. 1Is used frequently in combination with chromium
or manganese,

b. Essentially increases graphitization, the number and
dimensions of the graphite grain, Depending on the per cent of the
of the content, permits obtaining cast iron with excellent
characteristics,

6. Nickel

C. Increases weldability, especially in combination with
chromium, Facilitates an increase in strength and corrosion
resistance at high temperatures. As a result of tempering,
guarantees obtaining small grain structure, distinguished by
increased strength, high plasticity and ductility,

c. Encourages graphitization, crushing of the grain and
increases resistance to abrasion., When the contents are
greater than 137, in combination with chromium and copper
(Ni-Resist) guarantees obtaining a special abrasion-resistant
and corrosion-resistant structure,

7. Chromium

D. A carbide forming element, Improves weldability., Enables
obtaining hard and abrasion-resistant working surfaces. When
the contents are greater than 12%, gives bigh anti-corrosion
and heat-resistant qualities, An inadequacy is an increase

in the tendency of the steel toward tempering brittleness,
Very often used along with Mn, Ni, Ti, Mo, Si,.

d. Facilitates the formation of carbides, improves heat
resistance, corrosion resistance and abrasion resistance,

8. Molybdepum

E. An effective carbide forming element., Improves weldability,
Essentially decreases the tendency to tempering brittlencss.
Guarantees attaining uniform smsll grained structure, iluparts
high strength, plasticity and ductility to the steel,

e. Crushes the structure and essentially increases the
abrasion -esistance of the cast iron, Prevents graphitization,
In optimal! proportion with nickel, guarantees obtaining a
perlite stiucture.

N -11 -



Key for Table 3, cor't,

9. Titanium

F. An effective carbide forming element. Enables obtaining a fine
fine grained structure, especially in combination with

chromium and manganese, As a result of hardening guarantecs
great hardness of working surfaces of components. Improves
corrosion resistance.

f. Behaves similarly to molybdenum,

10. Aluminum

G. Makes the grain smaller, Improves impact strength., During
heating facilitates graphitization (can be prevented by the
introduction of Ti and V). Increases corrosion resistance.

g, Encourages graphitization, increases strength,

11. Vanadium

H. An effective carbide forming element., In smill yuantities
facilitates obtaining fine grained structure and increases
ductility of the gsteel. Facilitates preserving hardness during
tempering. One of the few elements which improves weldability,
becaugse of its active deoxidation and degasitication,

12, Copper: Facilitates graphitization and improves strength
and resistance to abrasion,

13. Tungsten: Effective carbide forming element, The main
posttive quality is guaranteeing good hardness after hardening
and tempering (64-66 according to HRC). In a case of use in
chromium~nickel steels, it promotes uniform structure and a
decrease in the growth of the grain during heating. Because

of its hardness, it is widely used in instrument steel and
alloys,

14, Phospuorus: Cssentially improives casting qualities of
cast iron (fluid-flow).

15. Boron: In small quantities it greatly improves hardenability
of steel, in particular, chromium-molybdenum, An increase in
the qiantity of wore than 0.007% cause: heat cracks
(hot-orittleness).

16. Magnesium: Facilitates obtaining a speroid structure of
graphite and significantly improves the strength and ductility
of cast 1irou,

-12-




TABLE 4, GENERAL CHARACTERISTICS OF ALUMINUM CAST ALLOYS

1 Cucrems

2 Mapks

3 Lcuoesnue obuke csoficres

4 Ha ocnose Al—SI
(BlICOKOK PEMHHCTHIE
cuayMunn, 6-=13% S1)

7 1la ocrose Al=Si—
Cu (un3xoxpemuucTbie
canymunn, 4—6% Si)

10 Ha ocvone Al —Cu
(no 6% Cu)

13
Ha ocnope Al — Mg

(9,5—11,5% Mg) .

16

Ha ocuope Al #n
npouix sNeMeHTOD
(8 ToM umncae Ni, Zn,
Fe) i

SAN2 AN4 AJ4B:
AJ19, ANI9B

8AN3, AJI3B; AJI5:
AJIG, AJII0B; AJI14B;
ANISB

Llan7: ANTB; ATI9

14

ANg, AJII3; AN22;
A123, AI23-1; AN27,
AN27-1, AJ128; AJ129

17

Alll; AN20; An2l;
ANT24: AJ125:  AJ126:
AN130, AJlll; AJli6B:
AJ117B; AJ118B

6 Bucokne  aurchuue KaYeCTBRY,
Koppoasoxnas  crofikocTs, npov-
HOCTb, nnacTHYHocTb. [IpH oTaupKe
npumenaoren mosuduxzropu. llo-
HiKeHHAR oBpabarniBaeMocTy pesa
HUCM H KAPONPOYHOCTD

9l'lecxom.xo aonwxeIne  anted
Hwe Kauccrsa, Moanpukatopn we
npumensiorca. Bonee BuiCcoXan, ueM
y cnnasos cuctembl Al—Si, xapo-
npounocTs W 6pabaTLiBaEMOCTDL De-
3aHHCM

1%10cne repmuucckoll  o6poboTru
OMIHYBIOTCH  BLICOKIIMIL  MeXAltWne.
CKRMIl KayecTpamH, 8 ocobennocTy
3HANCHIICM  APenena  TeKyHecTH.
Xopouio noaraworcs o6paborke pe-
sanwem. [ommkennue autelivbe
cnoficTna, repMeTHYHOCTD W KOppo-
MONNAA CTONKOCTL

Ofutun0 noaBepraloTcA sakanxe,
Oranvaiores nanBoaniuch n OYHO-
CThIO W ynapnofl eaKocTLIO. Xapak.
TEPUAYIOTCS KOppodttonuoft cToiiko-
ctbio.  Xopowio noanaloTes 06pa.
Gotke peaaniem, HMMCOT nolumen-
nue antelinue csofictsa w repme-
THUHOCTD

8

Cnsane A1, AJI20 0 AMT21 o1
focnres K noarpynne xapocrofixnx
cananon;,  epmoru AL Clde
ANTXN)—« noarpynne nopwnesnx
cnnanop (euie Gonee xapocTolikmx,
no 300°C u smuwe) .



Key for Table 4, 1, System; 2. 3Rrand; 3, Basic general
properties; 4, On a base Al-Si (high-silicon Silumin,

6-137% Si); 5. AL2; AL4; ALAV; ALY; AL9V; 6. High casting
qualities, corrosion resistance, gstrength, ductility, During
casting, modifiers are used. Decreased machinability by
cutting and heat resistance; 7. On a base, Al-8i-Cu
(low-silicon Silumin, 4-6% S1i); 8. AL3; AL3V; ALS; AL6; ALlOV;
ALL4V; AL15V; 9. Slight decrease in casting qualities,
Modifiers are not used. Higher heat resistance and machinability
with cutting than alloys in the Al-Si system; 10. On a base
Al-Cu (up to 6% Cu); 11, AL7; AL7V; AL19; 12, After thermal
processing distinguished by good mechanical qualities, especially
the magnitude of the yield point, Lends itself well to
processing by cutting. Decreased casting properties,
hermeticity and corrosion resistanc2; 13, On a base of Al-Mg
(9.5-11.5% Mg); l4. AL8; AL13; AL22; AL23; AL23-1; AL27;
AL27-1; AL28; AL29; 15. Usually subjected to hardening.
Distinguished by the best strength and impact strength.
Characterized by corrosion resistance, Lends itself well to
processing by cutting. Has decreased casting properties and
hermeticity; 16. On a base of Al and other elements
(inciuding Ni, Zn, Fe); 17. ALl; AL20; AL21; AL24; AL25;

AL26; AL30; ALll; AL16V; AL17V; AL18V; 18, Alloys AL1l, AL20,
and AL21 are included in a subgroup of heat-resistant alloys;
alloys AL25, AL26 AL30-~~ in a subgroup of piston alloys (even
greater heat resistance, up to 300°C and higher).

§ 3. Mechanical, Physical and Technological Characteristics of Metals
and Alloys

Mechanica® properties of steel, cast iron, non-ferrous metals, and
alloys, are deicimined experimentally on samples during various aspects
of their loads. The mechanical characteristics (Table 5), determined
on the basis of testing samples for stretch, impact strength and fatigue
resistance, are of the greatest use,

= -14-




TABLE 5., BASIC MECHANICAL CHARACTERISTICS OF METALS AND ALLOYS

" [lpunnroe] py,. - y
[apanerph Onpeuo‘::epuau“tré;gg:mluun 0003 ':{,'::.',’ l'ncuw:::c' op
- qcHHe
I 2 3 [ 5
' /gy
: a ky/wu?l .y
(!peaen apouso-{ Hanpameuwe, cooTver- Oy xl | mm® Opmu =
CTH npu pacTaxe- |cTuylomee  nanbonsinef Fo
HHH (speMelinoe | Harpyske, npemuecnyno-[ .
conpoTHBaeHHe) uich paspymennio o6pasua
B b V3 2 p
MNpenea rtekyue-i HaumcHbwee nanpaxe- (. «l | um® o,=7_.-3
c1n  (pusHueCKKR) | HHe, NPH XOTOPOM LIECMOT: °
npH pacTamenun' | pa Ma npogosxaloulyioca
Actpopmaunio obpasua, He ‘

NPOMCXOANT  3aMETHOrO .
COSSHYCHEN LETPYIKM

OtHocuressHoe O%uowelme npupawe-| 8, Oy % 6-%—5 100
yAnUHeRue npy pas- | uus  pacuetnoli - AnunG .
phibe? o6pa3sila focae PA3phLIBY K

ero nepsuNauanbHoOR aAnune

D d -

OTHOCHTENBROC Ornowenne  ymenbwe-| % \p-’i’,,r—p 100
cyxeune npH pas- | Hus NAOWIAAM NONCpeuHo-| 0
phise ro ccuenus obpasiia 8 Me-|

cTc paspuiBa K Hauaasuoft
NAOULAAH ero CeyeHus

E e A% Sorm?

[penea napouno-| [lanpsenne, COOTBCY: 0g4 '{I‘/mc' O4im -ﬂ
CTH NpH CKATHH cruyiomee  HanGonnuieR
RACPY3Ke, RpeAwecTsylo-
nich paspywennio o6pasua

Minessn nnagun. ! Ta wa Og, T |KTHMS | Ogymm ==
ety npu usirnbe ) 0;: a3
¢ Yaspnas  n3-18 P'abora, pacxonycman Oy klujont| "ll"f.‘"‘
KOCTD AR YRADNOTO  H3NOMA °
saapesannoro  obpasua,
oTHCCCHHEA K AAOMLALN
noncpeunoro ceuetust o6-
najuna u MCCTC H3noma
H . h
fpenen Buikocan- | [lanGonbusce snaucuie] Oge Tg | KT/muut -
soctu? MAKCHMAJBLHOrO Hanpmxke: a_,,
HAS UHKAG, npH Aefictoun| o
KOTOPOro He NMPOHCXOAWT =1
YCTaNnoCTHOTO  paspyuwe-
Hun oSpasua apu uH-
KNOB HSMEHeHHs Hanpa-
WeHHh®
)
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L

Teepaocts no
Spunenno

Tsepaocts no
Pokseany®

MuxpoTseprocTs
(H  TBEPROCTL 1O
Bukepcy)*

r

Y/

OTHoweHne  HArpysku
K NIoIaan noBepXHOCTH
cdepiyechoro orneuarka,
f0nyYaeMoro OT  BpAaBAN-
BaHHA B WCHBITYCMBbI Ma-
TepHan ClanbHOro 3aKa-
ACHHOTO WapHka cnpeje-
JEHHOTO AMAMETPA

Ycaosnan BEAHUHHA,
ofpatnas rayGine paas-
JMBAHHA B HCABITyembdt
MaTepHaa anMasHoro Ha-
KOHeynuka (wkaiw C #
A) HAH CTAJLHOTO WAPKKa
(wkaa B u F)

OTHowenne Harpyskn x
naouwany Gokosoit nosepx-
HOCTH oOTReyaTka, noay-
Y3EMOTO HA H3ZEAHH OT
BAABAHBANIA qersipex-
rpaHHoil nupaMiIn

HB

HRC,
HRA
HRB,
HRF*

Heg. H o0

200
HBOO' reees

n

"Had.

H]
|

k| mm? HB

[,:/MM, =
(xl [ mm?) P
=1,8544 i
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Key for Table 5. 1, FParameters; 2., Definition (contents)

of characteviutics; 2, Accepted designation; 4. Dimension;
5. Calenlating formula® A, Tensile strength (critical
point); a, Stress corresponding to the greatest load,
preceding breakdown of the sample; B, Yield point (physical)
tensilel; b, The smallest stress under which, in spite of
prolonged deformation of the sample, significant increase

in load does not occur; C. Specific elonfation, tensileZ;

c. Ratio of the change in the calculated length of the

sample after tearing to its original length; D, Relative
reduction in area under tearing; d. Ratio of the smallest
area of a cross section of the sample in the area of tearing

to the original area of its cross section; E, Strength

under compression; e, Stress, corresponding to the greatest
load preceding breakdown of the sample; F. Strength when
bending; f, ditto; G. Impact strength; g. Work expended
for impact fracture of the sample cut, referring to the area

of the cross section of the sample in the region of fracture;
H. Fatigue limié% h, The largest value of maximum stress of
the cycle, under which fatigue breakdown of tha sample does

not occur under N cycles of the change of stress4, I. Brinell
hardness; 1. Ratio of load to area of spherical depression
produced by pressing a hardened steel ball of known diameter into
the test material. J. Rockwell hardness’; j. A conventional
quantity reciprocal to depth of depression of a diamond tip
(scales C or A) or a steel ball (scales B and F) into test
material. K. Microhardness (and Vickers hardness)®; k. Ratio
of load to lateral surface area of a depression produced by
pressing a tetrahedral pyramid into a manufactured article.

Notes to Table 5. 1. In addition, the conventional (technical)
yield point ¢ ~- the stress at which residual deformation in a
0.2 ,

- sample reaches 0,27 ~- is distinguished; 2. For example length
five times greater than its diameter relative elongation is
designated 65, for example length ten times greater it is designated

610;'3. Designations o0 and ¢ . are adopted for results of bending
R -
fatigue tests, T and T . for results of twist fatigue tests;
B R =

4. N 18 a_large number prescribed by technical conditions (such
as 106, 107, 108) termed the fatigue test base; 5. In the auto-
motive construction and repair industry measurement of hardness
is usually taken according to scale C (hardened structural and
tool steels); 6. The index n in H_ is the standard load value
in T [gram force] for measurement of microhardness and in kT
[kilogram force] for measurement of Vickers hardness; 7. The
designations %3’ g » Pds %4' and P in formulas are loads in the

=16=




tensile, compression, bending, and surface hardness tests, krl
[kilogram force], F, is the initial area of a cross-section of

the sample, mmz, % is the initial length of sample, mn; AL is

the change in length of sample during test, mm; ¥ is decreased
cross-section area of sample during test, mmz; d is sample diameter,
mn; ‘. is impact work as determined by pendulum hammer, klm
[kilogram meters], F' is the area of spherical depression, mm”;

d; is the diagonal of a square depression.

Mechanical characteristics applicable to cast iron are also
employed. They are determiaed by means of bending and compression
tests on appropriate samples. Twist, flow, and other tests also
exist; however, mechanical characteristics produced vy these tests
are usually not employed for automotive metals and alloys. Hard-
ness of automotive parts made of unhardened steels, cast iron, and
nonferrous metals is determined by the Brinell method (GOST 9012-59);
hardness of hardened steel and hard alloys is determined by the
Rockwell method, scale "C" (GOST 9013-59); and hardness of
structural constituents of alloys and electrolytic and chemical
coatings are found by the microhardness determination method
(GOST 9450-60) .

The following shourd be regarded as basic physical characteristics
of metals and alloys: specific gravity (g/cm3), coefticient of
linear expansion (d--10% mm/me x deg), thermal conductivity
(cal/cm x sec x deg), critical phase transformation temperatures
(ASjg9, ASj3g, Achj, Ach]), and melting temperature (°C). These
physical cgaracteristics significantly affect efficient temperature
regimes for heat treatment of steel, cast iron and alumiuum parts,
forging and stamping of steel blanks, and various technological
properties of metals and alloys.

Technological characteristics properties are usually understood

to be those common physicochemical characteristics inherent in

given metals or alloys which determine their suitability for sub-
jection to certain technological operations to produce articles
possessing the required properties. Technological characteristics
include flowabilaty, deformability, hardenability, weldability,
machinability, and others. For automotive repair and transport
enterprises machinability and weldability huve the greater significance.

Machinability of metals and alloys is usually estimated by
amount of wear of the cutting part of a tool made of fast-cutting
steel RL8 or hard titaniam-cobalt ulloy T5KI0. High-quality
carbon steel a5 (NV 170-180) is used most often as a standard.
Other methods exi.c for evaluating machinability of metals; accord-
ing to cutting force in particular. In this case results obtained
are usually ccmpared with cutting force for free-cutting steel All.
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Weldability is a complex technological property determining capability
to produce, using an efficient technological process, a strong wear-
resistant joint or fused-on layer without substantially lowering operational
qualities of a restored or manufactured article or welded assembly.
Weldability of metals and alloys is usually evaluated using terms such
as "good (without restriction)," "completely satisfactory," "satisfactory,"
limited (difficult)," "very difficult," and others. These terms are no.
approved by a GOST; they are determined in accordance with accumulated
experience and results obtained by special laboratory research.

CHAPTER II. STRUCTURAL CAST IRONS

Modified (innoculated), grey, and forged (malleable) cast irons are
most widely used in manufacture of automotive parts. High-strength cast
iron innoculated with magnesium has been successfully employed in recent
years and has prospects for broader application in casting semifinished
arti les (primarily for crankshafts, camshafts, replaceable cylinder
slec 'es, and others) in shell molds. Alloy cast irons are often used.
In individual cases anti-friction (bearing) cast iron and iron castings
possessing special properties (heat resistance, corrosion resistance,
and non-magnetic properties) are employed. In tables 6, 7, 8, and 9
data on mechanical properties of gr y, modified (innoculated), high-
strength forged (malleable), and anti-friction (bearing) cast irons are
presented.

Types of cast irons used most often in manufacture of automotive
parts are given in table 10. The chemical composition of cast iron
characterized by identical mechanical properties may have substantial
differences in coutent of manganese, silicon, and other components.




2 ‘5 seen in Tables 7, 7 and 8, GOST does uct regulatc the content of
chemical elements in gray, modified, high stringth and forged cast irons.

TABLE 6. MSCHANICAL PRC2ERTIES OF GRAY CAST IRON (GOST 1412-54)

| Crpesa Dpotunhs  ww,
1 2 r'p.:’) OO T ARal Ha 8
hee WACHS W ape paceroy M
Moute ’ ”ll He Mehe by dith \N.')Kdy I)(l!l;:a\ﬂl fu‘ ll'l‘l’j":z‘“'l‘)%‘:l';ﬁ'“
obpsiug 5§ ep- CTPOCINGS ¥ 4BTO
uyryna ete - AVCTR /D] pemMonTHOM )0+
S i, ";'I/':‘Ouc:' 800 M l 300 s #asoacTne
. Xt | 4 7 !
o208 12 28 6 2 1432201 Orpa: 11
2 2 28 3-29¢ pasnuence
10 Guzde | 15 32 8 2,5 | 163=220] Wupokoe 2
CH 18-30 18 36 8 2,5 170—=2249 »
CY .‘le() 21 40 9 3 170—=2291 O1 pasuuendsoe
CcY ‘_)4..“ 24 44 9 3 170=229 llupokoe
Ch 28-18 28 !8 9 3 170—2290 O1 pannuennoe
. CY 42.32 32 52 9 3 187—225] Becoma  orpans 13
i . ) . uetioe
cuuib | 3 56 9 3 197260 -
CY de 60 l XS} G 9 3 | 207269 ~

Key: 1. Brand of cast iron; 2, Gp not less than, when
3. Stretching, kg (force)/mm?; &4, Bending, kg (force)/nmz;

5. Camber, mm, when testing for bending and when the distance
between supports of the sample; 6, 600 mm; 7. 300 mm;

8. Hardness H8; 9. Application in automchile manufacture

and auto rep~ir industry; 10. SCH; 11, Limited; 12, Broad;

13, Very li.ited,

Annotation. Cast iron brands SCH 21-40, SCH 24-44,
SCH 28-48, SCH 32-52, SCH 35-56, SCH 38-60 are modified with
powdered ferro-silicon, aluminum-silicon, calcium-silicon,
graphite and other modifiers,

Automobile factories when making specific components by accepting single
bran’s of cast iron, tolerate (in connection with operating conditions of £ 2
components prepared, peculiarities of ncoduction, the quantitative and
qualitative composition of the stock materials delivered) a divergence in

the composition of the basic chemical components, and use various ailoying
additions and modifiers. In some automobile factories, besides (o. instead
of) governmeni st.ndard material, they use their own factory brand of gray

and modified cast iron.

4

Low-alloy cast i:on. (with contents up to 3.5-4.0% Si, 1.5-2,0% Mn,
0.3% P and ap to 1.0% Cr, Ni and Cu) are used in automobile manufacture,
primarily for making cylinder 'iners, piston rings, camshafts, High-alloy
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TABLE 7, MECHANICAL PROPERTIES OF HIGH STRENGTH CAST IRON
(GOST 7293-70)1

1
MapKa 4yryHa s "2”"“' Oz "l:;“ ut 0{4 " .:",5-1 uiem' 1geppocte B
34 3817 38 21 17 0,0 14u—170
7 B 4212 42 98 12 1.0 1 10—200
[ 455 45 33 5 3.0 160-=220
BY 50-2 50 I 38 2 2,0 180 — 260)
BY 60-2 60 40 2 2.0 200—260
BY 70.3 70 40 3 3.0 990275
BY 80-3 80 50 3 2.0 220300
BY 100-4 100 70 4 3.0 302—369
BU 1204 | 120 % 4 3,0 | 302-39

Key: 1. Brand of cast irou; 2. Os , kg (force)/mm?;

3. Oy , ks (force)/mm2; 4.8 , % 5. ay , kg (force)m/cm?;
6, Hardness HB; 7. VCH

Footnote 1, Not less than the values shown,

TABLE 8. MECHANICAL PROPERTIES OF FORGES CAST TRON
(GOST 1215-59)

“‘1“. ‘ “Z\Iu:‘:e. He Me | ; 6. %, zl‘h\;':,“(uéu;r:“(:l .
| |
K4 d0-v 0 6 ©d
> Ky 33.8 33 8 163
KY 35.10 3% 10 16
K4 3712 37 12 , 16
KY 456 45 b : W
K4 504 50 4 J el
KY 56-4 56 4 | o
K4 £0-3 €0 3 : 9
K4 (32 63 o , 2

Key: 1. Brand; 2, O , kg (force}/mmz, not less than;
3. 4 , %; 4. Hardness HB, unot more than; 5., KCH
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cast irons, (with contents of specific alloying compooents greater than

e

[ 7-10%) are used for making insert vaive gseats and .nserts for the upper part
B of the cylinder liners of the engine, White and refined cast irons are used
- mainly for surfacing the lower Joriing surface of the push reid,
F& preparation of the ends of workinyg surfaces ot “he brake shoes,
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In recent years in automobile manufacturing, they use cast iron
components, made from ceramic-metal which are distinguished by very good
resistance to abrasion, thanks to their capability to absorb grease in the
pores. Ceramic-metal cast iron components (primarily piston rings, valve
guide bushings) are made from various powdered burden materials by caking
under pressure at approximately 6.5 '/cm2 in a hydrogen atmosphere
(temperature about 1100°C, time about 2 hours). For making ceramic-metal
components they use, in particular, ferrous powder, obtained by a method of
reduction of rolled sinter (GOST 9849-61), graphite powder, (brand EKB,
according to GOST 4404-58), chromium powder (VTU-54 [Vremennye
Tekhnicheskie Usloviya, Provisional Technical Specifications]), copper
electrolytic powder (brand PM-1 according to TSMIU [Tsvetnye Metallurgicheskie
Tekhnicheskie Usloviya, Non-ferrous Metallurgy Technical Specifications]
4451-54), At several auto repair industries, they make bushings of the
camshaft for engines YAAZ-204, YAAZ-206 from ceramic-metal materials. Tae
chemical content of cust irons and ceramic-metal materials used for making
automotive compon:znts, in particular liners of cylinders, piston rings,
crankshaft and camshafts, push rods, valve inserts and seats, are presented
in Tabl:s 11, 12, 13, 14, 15. 1In Table 16 are shown the basic technological
and operctional propeities of cast iron used for making automctive parts,
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Key for Table 9, 1, Brand of cast iron; 2, Shape of graphite;
3. Group of cast iron; 4, Hardness, HB; 5. Chemical content, %
%; 6. Mg*, not more than; 7. ASCH-1; 8, Flaky; 9. Gray;

10. AvVCH-1; 11. Spherical; 12, High strength; 13, AKCH-1;
AKCH-2; 14. Annealed carbon; 15, Forged; 16, Up to.

Annotation. Letter designation: A- anti-friction, SCH,
VCH and KCH~--~ respectively, gray, high-strength and forged
cast iron, Cast iron of brand AKCH-2 has hardness HB 167-197.

* According to chemical compound tendency to be reiected,
%% Lower limit--- for casting subject to =~~—~7*--“fan,
*%% When the content of. carbon is at the upper limits and
content of gilicon is at the lower limits,
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TABLE 10. THE MOST WIDELY USED BRANDS OF CAST IRON IN THE
MANUFACTURE OF AUTOMOBILES AND CHARACTERISTIC EXAMPLES

1

Mapks yyryud

OF COMPONENTS PREPARED FROM THEM

HIrOTOBANEMME RETEAN

3 Zepue qyrynu:
A CY 15.32

B ¢y 18-35

A Moauguunposanuue
uyrymsi

¢ Cu 2l
p CU 24-44

E Bucokonpounufi uy-
ryn BY 50.2

5 Koukne ¢yryuu
F K4 35-10

G KU 37.12

H KU 50-4

%.’icruponannue i or-
SICHHNE UYL Y b

J

Meraaaokepaymye-
ChHC MaTepitanu

2 3ux. 1398

a

* Kopuycn usopstuiX i Macasnuslx HarocoB, 6J0KK u ro-
JIOBKH WHAMHAPCD KOMIPECCOPODB, BTYAKH HANPaBASKIOMMX
KAanaion, maxomtkn (M3MA, TA3-51 w ap.), xpwuuky u
KApTepPnl KOpoGoK OCPCRAw, KapTePul clenacHuit, O.J0KH
uanizpos asuratencht (IWJ1-164), snvckuse TpyGonposo-
AL, HAKHMHBIC AHCKH CHERACHHS M Ap.

O Maxosnk (FA3-21, [AZ-53, 3WJ1-130), xaprepu Kopo-
6ok nepenay (3UJI-164, 3HJII-130), xaprepwt cuendenun
(31104, M3MA), GAOKH UBAHBAPOB NBHCATEACH o THAL.
3t 6aokon wiumnapey (3MJ1130), seayuwne anceku cucn e
wa T2 2, 2iEG-135,, raasnme 1o KoneCHME TOPMO3tbIE
anamaapu (FA3-53), Toprosnme Gapabanu  (FA3-53),
BitycKhue TpyGonposoant M Ap.

¢ uawsw unamuapos pewratenel IA3-204, FA3-226 o ux
MOJmbIKAlNi,  TopMOdHne  Gapaladit, heAytlHe  QHCKH
CLLILICHI.I

d Uuabaw umwanuppon apuratenci [A3-53, 6aoxu witauny
poo aswrareacit (TA3-51, M3MA), peayuthe Ruckn cuen
JIEHHR, KapTepsl B KPWUWKH KopoGok nepenav ([A3-53)

e Konrenwarvte saau (FA3-53, FA3-21, 3A3.965), ruan
WAKNAPOB  PACHPCACTHTENLHBIC Banl, CTOKI oCelt Kopo-
ML KAaNauoB [uurdre.ed

£ Kapiepu peayktopon, FAABHLX NEPCAAY 1 PYACBLIX Mte-
XaHHIMOB, KOPOOKH CAICAINTOD, CTYRMUL KOdeC, Kpon-
LTeifig peccop, HOABSCKH, BERAM, CTAKAWB NOAUNILL.H.
KO® B270b BOR, LA LICCICPEH 1A4BHLIX  NCPCRA, TCAAMH
ciensiest, 1opvosuite koaoakn (311-130), Kpuuiks yox-
UIHIHHKOL  BEAYUW O BaAa KOpoOhk nAepeaaw, Kopmycul
Oyxcupunx npuGopos i ap

g Kap.2ne wvnenoro MexanuiMa, KopoOkiu  careamtron,
CTYURHEL KOMLC, Ka,Tepbl it KPUILKH PEAYKTOPOD U apy-
rue geraan apTomoOuacu MA3

h KopoGku cateaantos (3A3-965)

1 Mopuienbie Koablla, BEPXHUE BCTABRAK ALY WLLIADOT,
THAbL L WHTRUAPOD (MHOTAA), DCTaBHWE [uHe3,(3 KAananos,
PacupeIe BiTeabibe  PdaL,  BOIYUMe  AUCKH  CHeRdenks
(nrorna), wanaapka roaxatedci, Topmosune 6apaGatint

J Mopuimenwe Koabua (11ioraa), waupabmomEz BIYAKH
Knananus

17
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Key for Table 10: 1, Brand of cast iron; 2. Components
made; 3, Gray cast iron: A, SCH 15-32; a, Housings of
vater and oil pumps, blocks and heads of cylinder compressors,
valve guide bushings, fly wheels (MZMA, GAZ-51 and others),
reduction gear boxes, clutch housings, cylinder blocks of the
engine (ZIL-164), intake water pipes, clutch pressure plates
and others; B, SCH 18-36; b, Fly wheels (GAZ-21, GAZ-53,
2IL-130), reduction gear boxes (ZIL-164, ZIL-130), clutch
housings (ZIL-164, MZMA), cylinder blocks of the engine and
bushings of the cylinder blocks (ZIL-130) clutch driving

plates (GAZ-21, ZIL-130), main and wheel brake cylinders
(GAZ-53), brake drums (GAZ-53), supply manifold and others;

4, Modified cast irons; C. SCH 21-40; c¢. Cylinder

liners of engine YAAZ-204, YAAZ-236 and their modifications,
brake drums, clutch driving plates; D. SCH 24-44;

d. Cylinder liners of éngine GAZ-53, cylinder blocks of engines
(GAZ~51, M2MA), driving plates of the clutch, reduction gear
boxes (GAZ-53); E. High-strength cast iron VCH 50-2;

e, Crankshafts (GAZ-53, GAZ-21, ZAZ-965), cylinder lirers,
camshafts, rocker arm shaft brackets of the engine valves;

5. Forged cast iron; F. KCH 35-10; f. Housings of

reducing gear, of the main transmissions and control mechanisms,
housings of planet pinions, wheel hubs, brackets of the spring
suspensions, foot pedals, sockets of shaft bearings of the

main transmission, clutch pedals, brake shoes (ZIL-130),
bearing bushings of transmission drive gear housings, of towing
equipment and others; G, KCH 37-12; g. Housings of steering
mechanisms, housing of planet pinions, wheel hubs, housings

and lids of reduction gears and other components of automobile
MAZ; H. KCH 50-4; h. Housings of planet pinions (ZAZ-965);
I. Alloy and refined cast iron; i, Piston rings, upper
insert~ of cylinder liners, cylinder liners (sometimes),

valve .eat inserts, camshafts, driving plates of the clutch
(sometimes), surfaciug of rods, brake drums; J., Ceramic~-
metal materials; j, Piston rings (sometimes), valve

guide buslings.
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TABLE 11.

CHRMICAL COMPOSITION OF CAST IRON CYLINDER
LINERS OF AUTOMOBILE ENGINES

)] 2 3 Mpumepnsf
fuanan (BC B8KH) UHAHEADA, YeranapayBaoT 4a aBUla-
warepuan Tene
[ Mn St N1
S
e 10
g 5 ngan CHentas, 1A3-204 3,2—| 0,5—| 2,3—v,30—
CY 21-40 3,5 0,8 2,6]0,70
11 C
1M 3-236 3,2—| 0,6—] 2,1—{0, 12—
| 3,51 0,81 240,15
12
6 Moxpan, CY 24.44 fA3-53A 3,156~] 0,6~ 2,2—10, 15—
3,35 81 2,410,35
]
’ 7 Mokpaa, CY 18-36 3”!1!1%0 3,20—{ 0,5~| 2,0—~| Ao
340 0,8] 2,3/0,25
14 '
§ 8 Bucoxonerupossinan Beraska 8 mepxmiown |2,45—] 0,6—] 2,6--13,0—
AHTHKOPPOSHONHEA \IHpe yacts  ruas3 3UN-130, | 3,00 Lo 3,0]17,0
siser) FA3-53, uwannnpos
[A3-51, M3MA a ap.
9
‘TuravonepHcTaR Nan pemonta unwamua- | 3,5—| 0,7— 2,3—]<0,15
pos asurareaeh [A3:-51, 3,61 0.8) 2,8
¥ M3MA 4 ap.
g
. ]

B
"
‘h
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‘Table il,

con'to

xumHUeCKHB cocras, % 4
Tacpaocrs
Cr Cu Tl P )
15

0,3 —-0,6 |0,15—n,40| 0,03—0,08 <0,20 <0,12 HRC 42—45
(3sranka) 1g

0,3 —0,45 | 0,15—0,40 | 0,03—0,08 <0,20 <0,12 HRC 42—45
(3akanka) 16

0,20-0,35 - - 0,18—0,25 <0,12 HB 187241

0,25-0,40 -— - 0,15—0,20 <), 15° HB 187229

1,8 —2,2 7-8,5 -— 0,40—0,70 <0,12 HB 156—197

<0,15 1,6—-1,8 0,1 —0,3 <0,45 <0,45 HB 229269
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Key for Table 11: 1, Liners (inserts) of the cylinder,
material; 2, Installed in the engine; 3, Exemplary chemical
composition, %; &, Hardness; 5, Dry removable, SCH 21-40;

6. Wet, SCH 24-44; 7, Wet, SCH 18-36; 8. High alloy
anti-corrosion (Ni-Resist); 9. Titanium-copper; 10. YAAZ-204;
11. YAMZ-236; 12, GAZ-53A; 13. 2IL-130; 14, Inserts in
upper part of liner of ZIL-130, GAZ-53, of cylinders of GAZ-51,
MZMA and others; 15. For repair of cylinders of engine

GAZ-51, MZMA and others; 16. Hardening.

Annotation, Cast iron brands SCH 21-40 and SCH 24-44
are modified during casting. On GAZ and YAMZ, ceramic-
metal ferro-silicon, ferro-silicon with aluminum, ferro-
silicon with graphite, ferro-silicon with cryolite are
usually used, For gubstitutes for Ni-Resist and for
obtaining abrasion-resistant bushings without inserts NAMI
[Tsentral'nyi Nauchno-Issledovatel'skii Avtomobil'nyi i
Avtomotornyi Institut, Central Scientific-Research Institute
of Automobiles and Automobile Engines] developed a chromium-
silicon alloy of the following chemical composition:

c 2,2-2,5%, si 0,6-1,5%, Mn 0.4-0,9%4, Cr 13,0-16.07%,

P up to 0.3%, S up to 0,16%; hardness of the liner after
annealing, HRC 28-32; for improving the working surface of
the liners a layer of sulfo-cyanagen is applied,

-27-
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Key for Table 12, 1, Material; 2. Manufacturer; 3, Chemical
compound, %; 4. Hardness HB; 5. Perlite gray cast iron;
6. GAZ; 7. Up to; 8. Cast iron alloy; 9. ZIL.

Annotation, For engine YAMZ they use spherical-graphite
high-strength cast iron, modified with magnesium. On some
brands of domestic engines ceramic-metal compression rings
have been successfully used on an iron base, including
carbon and an alloying additive in the following quantities,
%: 1) ¢-2, cr-3; 2) c-2.5, Cr-0.35, Ni-1,2; 3) cC-2.5,
Cr-0,35, Mo-0.50; 4) C=-2.,5, Mo-0.,40, Ni-1,2, Cr-0.25,
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THE CHEMICAL COMPOSITION OF ALLOY AND

TABLE 13.
HIGH-STRENGTH CAST IRONS, USED FOR MAKING CRANKSHAFTS

AND CAMSHAFTS OF ENGINES, SURFACING OF PUSH RODS

[04]
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Key for Table 13. 1, Cast irom; 2., Use in aztomobile
construction; 3, Exemplary chemical composition, %;

4, Hardness, HRC (after tempering); 5. High-strength
magnesium cast iron VCH50-2; 6, G&ray alloy cast iron; 7
7. Alloy refined cast iron; 8, Billet casting of cam-
shafts of engine GA2%; 9. Ditto, ZAZ (Me¥Z); 10. Billet
casting of crankshafts of engines GAZ-21 Gud GAZ-13%%;

11, Surfacing of rods; 12, Not less than,

* Modificat%on occurs in an autoclave under pressure
5=6 kg (force)/cm” with metallic magnesium, Besides this,
in various ladles 0.3% of 70% ferro-silicon and 0,05%
cryolite are intreduced.

** Steel drive gear; drive gear inserted in the billet
in a casting mold before pouring the cast irom,

k% Moreover, 0.2-0,3% nickel is introduced into the
composition of the cast iron.
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CHEMICAL /,OMPOSITION OF CAST IRON VALVE
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Key for Table l4: 1, Cast iron; 2. 1Installed in engine;
3. Chemical composition, %; 4. Not more than; 5. Gray
perlites 6. 2IL-164; 7, Refined (perlite-casehardened);
8. GAZ-51, GAZ-21, MZMA, MeMZ, GAZ-53; 9, Austenite;

10. 2IL-130; 11. Refined (perlite~casehardened);

12. YAMZ-236; 13. High-strength?.

1. 1In the engine of ZIL-130 and its modifications,
seat inserts are algo installed made from high-carbon alloy
steels,

2, There is a tendency to replace valve seats of alloy
gray cast iron with a high-strength alloy cast iron to
guarantee especially nign strength. The chemical compositions
presented of high-strength cast irons are intended for making
valve seats but do not cover all possible variations.
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Key for Table 15: 1. Ceramic-metal material; 2. Chemical
composition, %; 3., Other additives, not more than; 4,
Chromium; 5. Chromium-nickel.

1. For improving abrasion resistance of ceramic-metal
guide bushings the latter can be subjected to sulfonation
in baths (solution NaS at t = 2500C), to soaking in melted
sulfur or to sulfonation (solution compounda: KCl--- 507,
Na2804~=~ 40%, NaCN--- 10% at t = 560-580°C, time Z hours);
after this, the bushings are graphitized in oil, made up of
a solution of colloidal graphite,

2, Besides this, they use a compouad distinguished Irom
that shown by a decreased content of carbon from 92,.45-93,507%
and tiie presence of 0,65-0.707% mangarese. Ceramic-metal
bushings are used in overhead valve engines,
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TECHNOLOGICAL AND OPERATIONAL PROPERTIES

TABLE 16,

OF BASIC TYPES OF CAST IRONS USED FOR PREPARING

AUTOMOTIVE COMPONENTS,
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Table 16, con't,
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Key for Table 16: 1. Cast iron; 2, Casting method;

3. T.-rmal processing; 4. Possibility of preparing billets
under the conditions of the automotive repair industry;

5. Machine tonl capability; 6. Weldability3; 7. Abrasion
resistance; 8. Gray; 9. 1In earthen forms, centrifugal
casting; 10, Emollient annealing (temperature approximately
600°C) or normalization for improving woikability (sometimes);
11, Possible; 12, Good (improves when iuncreasing the content
of graphite and the degree of dispersion of structural
ingredients); 13, Completely satisfactory; 14. Completely
satisfactory; 15. Modified; 16, Ditto; 17. Ditto;

18, Ditto; 19, Ditto; 20. Satigfactory; 21, Better than
gray cast iron; 22, High-strengthl; 23, Casting in sheathing
forms; 24, 1Induction hardening; 25. Practically impossible;
26, Completely satisfactory; 27. Ditto; 28. High (after
hardening); 29. Alloy, gray and others; 30. Casting in
earth, sheathing forms and other methods; 31. Tenpering,

full hardening or induction hardening; 32, Ditto;

33, Satisfactory; 34, Low; 35, Ditto; 36, Refined and
white; 37. Surfacing on special automatic and semi~
avtomatic; 38, Self hardening; 39. Practically impossible;
40, Very poor; 41, Very high (in particular when

containing Ni, Mn, Cr, Mo, B); 42. Forged (ferrite class);
43, Cast in earthen forms; 44, Many hours, (20-40 hours)
two-stage (t] = 920-970°C, ty = 720-760°C) annealing;

45, Ditto; 46, Good; 47, Weldability low., Possible
fusing of the surface by an electrical impulse method;

48, Completely satisfactory,

1, Crank pins from high-strength cast iron posses
high abrasion resistance and do not have a tendency to scratch,
2. Refined cast iron differs from white by the
* propagation of a hard, abrasion resistant atructure on the
external layer, when there is gray or modified cast iron in
the rest of the contents, White and rxefined cast iron work well
under abrasion when there are very high specific pressures
with limited lubrication or even without lubrication,
3. Materials for welding and surfacing are given in Chapter
V of this handbook.
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CHAPTER III. STRUCTURAL STEEL

Structural steel is widely used in the production and repair of
automotive components, the preparation of non-standard repair and operational
equipment and attachments, For this, both carbon and alloy steels are widely
used, preferably in both cases with low- and average-carbon.

Carbon steel intended for casting, and low alloy structural steel
(GOST 5058-65) are less widely used in automobile manufacturing,

§ 1. carbon Steels

Carbon structural steels (Table 17) are subdivided into steels of
ordinary quality, steels with special designations, high-quality carbon
steels and steels intended for casting,

In auvtomobile manufacturing and repair industries, the uwost widely used
are steels of ordinary quality, high-quality carbon steels and automatic
steels,

Steels of ordinary quality are subdivided into three groups: A, B,
and C.

The mechanical properties (by group A and B) and the chemical
composition (group C) of the steels mentioned are presented in Tables 18 and 19,

Ordinary quality steels are used at automobile facteries for preparing
comparatively few automotive components, whereas they are widely used in the
automotive repair industry for the preparation of welded and bolted

. construction, non-critical or average support compenents and normal
non-standard equipment and attachments, The chemical composition and
properties of automatic steel ure given in Table 20. These steels, as they
are distinguished by especially good machinability, egre widely used in
automobile construction and the auto repair industry for making standard
and some small parts,

In Table 21, data are presented on steels with reduced hardenability,
used in automovoile construction., Technological properties and the main area
of use of steel of ordinary quality and steel of special designation are
presented in Table 22,

High-quality carbon steels are widely used for making components of
automobiles, for their reconditioning at automotive repair industries, and
for making non-standard instruments and attachments. In particular, high-
quality carboo steels are used for making almost all components, units and
apparatuses of steel rolled goods (cabins, bodies, fenders and so forth)

s B many critical components of the crankshaft-connecting rod mechanism of the
engine, Cardan shaft, frames, the preparation »>f various springs and so
forth, In recent years when producing some automobile components average-
carbon high-quality steels, which are surface hardened by induction, and also

-39-
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steels with reduced hardenability replace previously used alloy steels which
were casehardened; this is very effective from the point of view of economy.
The chemical composition and mechanical properties of carbon high-quality
steels are presented in ‘Tables 23, 24, 25 and the technological properties
in Table 25, Data on carbon steel for casting is shown in Table 27,

In Table 28 data is given on the use of actual brands of carbon steels
of various groups in making specific automotive standard components,
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Key for Table 17: 1, Trademark of the steels; 2, Ordinary
quality, GOST 380-60; 3. Special designation; &4, High-quality
GOST 1050-60; 5. For casting, GOST 977-65; 6. Group A,

supplied according to mechanical properties; 7. Group B, supplied
according to chemical composition; 8. Group C, supplied according
to mechanical properties with additional requirements for the
chemical composition; 9. For boiler and container construction,
GOST 5520-62; 10. For bridge construction, GOST 6713-53;

11. Automatic steel, GOST 1414-54; 12, Average-carbon steel
with reduced hardenability, TU (Teknicheskie Usloviya,

Technical Specifications] 77-77-64; 13. Group I with

standardized content of magnesium; 14, Group II, with increased
content of the magnesium; 15. St; 16, MSt; 17. KSt;

18, BSt; 19. wvMSt; 20, VKSt; 21, K; 22, KG; 23, Mlés;
24, sSt,.3 bridge; 25, A; 26. A40G; 27, PP; 28, G;

29, L.

Annotation, 1, Steel of group A, by a method of smelting
can be Martinized, oxygen-converted, Bessemerized (in the index
the method of smelting is not shown).

2, Designation of steels of groups B and C:
M~~~ Martinized, K--- Oxygen-converted, B--- Bessemerized.

3. Steel of ordinary quality of all groups with the order
of numbers 1, 2, 3, 4, are prepared: rimmed (kp), semi-
killed steel (ps), killed steel (sp), with the series of numbers
5, 6, 7-~« semi-killed and killed.

4, Steel of high-quality carbon by a method of reduction
can be subdivided into killed, rimmed and semi~killed. Trade-
marks of rimmed quality carbon steel: O05kp, 08kp, 1lOkp, 15kp,
20kp, 25kp. When ddélivering semi-killed steel and designating
the brand, one can add nickel "ps",
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TABLE 18. MECHANICAL PROPERTIES OF STEEL OF
ORDINARY QUALITY, GROUPS A AND B

L3 Henuwranue

' 1 «12, a%. & . 5° éla 34110 ha Kr:;"'_]'
3 Mapxs crazu xlfuxt | «l/uxnt e % | 00 % xoﬁg,l"‘:m e
B cocrornnu®e®| Menee st
g d s8cno - 32 18 | 2 | d4=25 -
4 : Cr. 1 - 3240 | 28 33 Bes 12 -
3 9 10 oHpaBKH

Cr. 2, BMCr. 2, BKCr. 2| 19—22* | 32—40 26 31 To smel3 -
g ) Cr. 3 21—95 | 3847 | 21—23] 25—-27| d=0,5S -

g BMCr. 3, BKCr. 3 | 21—25*% 38—47 | 21—23| 25—27| d==0,55 | 7—10
<1 N Cr. 4 24—96 | 42—52 | 1921 23—25| d=25 —
BMCr. 4, BKCr. 4 | 24—2 | 42—45 ] 19—21| 23—25| d=2S 6—8

: Cr. 5, BMCt. 5, BKCr. 5/26~28(30)] 50—62 | 15—17] 19—21| d=3S -
};' k B Cr. 6 30-~31 60—72 | 11—13] 14—16 - —
N Cr. 7 - 70~74 | 8—9 | 10—11 - -

i Gosee

, Key: 1, Brand of steel; 2. OT , kg (force)/mm?;
5 3. Op , kg (force)/nmz; 4, Oy , %3 5. 05, %3
6. Testing for bending at 180°C in a cold statekikik;
: 7. On , kg (force)/cmz, not less than¥k*; 8, St,;

Y 9. VWMSt,; 10, VKSt,; 11, and more; 12, Without
kS a mandrel; 13. Ditto.

* Variation of the values enumerated depends on the

. thickness of the rolled goods (minimum value for batch

- steel up to 40 mm, shaped up to 15 mm, sheet from 4-20 mm).
%% For steel VMSt.3kp and VKSt.3kp of an average

section, the yield point must be not less than 33 kg

(force) /mn?,

*kk  Gew= thickness of the sheet; D-~- Diameter of
. the mandrel.

**k% Minimum valuegs--~ for sheet maximim--- for a batch of
of rolled goods.,
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TABLE 19, CHEMICAL COMPOSITION OF STEEL OF ORDINARY
QUALITY (GROUP B)

1 2 Xumdyecknit coctan %°
Mapki cTanm ¢ ' Mn | P, we 001"2('3' S, He G6oaed 3
3
4 BCr. 0 He Gonee 'y, 14 — 0,090 0,070
5 MCr. 0, KCr. 0 6 He 6ovice 0,23 — 0,070 0,060
MCr. |, KCr. | 0.,06—0,12 | 0,25—~0,50 0,070 0,060
MCr. 2, KCr, 2 3¢.09—0,15 | 0,25—0,50 0,045 0.055
BCt. 3 He Gozce 2,12 0,20—0,90 Gy u,uo0
BCr. 47 0,12—0,20 | 0,35—0,55 0,080 0,060
MCr.3xn, KCr.3un 0,14—0,22 | 0,30-~0,60 0,015 0,055
MCi.duc, KCr.3ne¢, 8
MCr.3cn, KCr.3en 9 0,14—0,22 1 0,40-0,65 0,045 0,055
MCr.4, KCr4 0,18—0,27 0,40—u,70 0,045 0,065
BCr.5 0,17—0,30 | 0,50—~0,80 0,080 0,060
MCr.5, KC1.5 0,28-0,37 | 0,50—0,80 0,045 0,055
BCr.6 0,26—0,40 | 0,60—0,90 0,080 0,060
MCr.6, KCr.6 , 0,38--0,49 | 0,50—0,80 0,045 0,035
MCr.7, KCr.7 0,50—-0,62 | 0,50-0,80 0,045 0,055

Key: 1. Brand of steel; 2, Chemical composition, 7%*;
3. Not more than; 4, BSt,; 5. MSt,; 6. KSt.;
7. kp; 8. ps. 9, sp.

S
ot
NPT

% Contents of silicon: in rimmed steel either not
expedient, or not more than 0.07%, in semi~killed
steel, ejther not expedient or in limits 0,05-0,.15%, in
killed steel either not exypedient or in limits 0,12-0,35%.

i

TABLE 20, CHEMICAL COMPOSITION AND MECHANICAL PROPERTIES
OF AUTOMATIC STEELS (GOST 1414-54)

2 A WMHUCCKHD LOCTaL e Ftexannueckie coodctsa
Mabna | P 5
» o
cram c St l Mn u: Conce | ne éénec K“"""" 5 % Hy
I
Al2 0,08— | 0,15~ | 0,60— | 0,08— [ 0,08— [ 42—57 | 22 [ 160—2
0,16 0,35 0,9 0,20 0,15
A20 0,15— | 0,15— | 0,60— | 0,08~ 0,05 46—0l 20 168—2i
, 0,25 0,35 0,90 v 15
. A0 | 0,25— { 0,15— | 0,70— | 0,08— | 0,05 [52—67; 15 | 185—2¢
A 0,35 0,35 1,00 0,15
A4OF | 0,35— | 0,15— | 1,20— | 0,18— | 0,05 [60—75| 14 [ 207—22
V0.45 O 15 1,52 oW

Key: 1. Brand of steel; 2, Chemical composition, %;
3. Mechan}cal properties; 4, Not more thar; 5. kg
(force)/mm
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TABLE 21, °'THE CHEMICAL COMPOSITION AND MECHANICAL
PROPERTIES OF AUTOMOTIVE STEELS OF REDUCED HARDENABILITY

2 NMHue KR cocTas 3 MexayHyechie CUORCTDA
1 SET R
Mapnra . sa® » § ; i
Cr | NI} A1 |S5e S L O ] NE; "
cTany ¢ Mn Si v: L.u 0. % g‘ HRC
4 we Gonce oé u". u.'-:
6 7
55011 |0,55—(0,20—[0, 10— 0,08/0,08] — | — [0,04[0,04 170{150|4—5—4] b -63
(1y77.1 0,63 { 0,30 | 0,35 (\'ssixixc-
77-66) Hmog)
8
HUrpealo,52—10,20—(0,10— 0,1519,15{0, 10{0,04[0,04]0,04]180 160[4—5] 3 | 58—01
(Ty | 0,60 | 0,35 0,30 (cepane-
8—66) anNa
25~30)

Key: 1. Brand of steel; 2, Chemical composition;
3. Mechanical prgperties; 4, Not more than;
5. kg (force)/mm“; 6. S55PP (TU 77-77-66);

3

! 7. Core; 8. NIPRA (TU 8-66). i

* The presence of selenium in steel NIPRA
gives the latter an improved resistance to
abrusion, better mechanical workability, facilitates
fast processing of working surfaces of components
made from it,

** Hardness after tempering (in a 5% solution
of NaOH with temperature of heating 820-840°C) and
tempering (when heating to 180 1 10°C and 2 hour
holding).
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TECHNOLOGICAL PROPERTIES OF STEELS OF ORDI

TABLE 22,
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Key for Table 22; 1, Trademark of steel; 2, Use; 3. Thermal
processing; 4. Weldability; 5, Mechanical machinability2
(the coefficient of machinability) when using tools; 6. From
steel R18; 7. From alloy T5K10; 8. Recommended interval of
forging temperature; 9. At the beginning; 10. At the end;
11, St.0, st,1*x; 12, Safety devices, armatures, anchorbolts
welded non-critical junctions; 13, Without processing;

14. Good by all methods; 15, St.2, St.3, St.4%; 16, Non-
critical bolts, nuts, rivets, welded construction, small load
components, components working with abrasion, with low
requirements for strength; 17. Without processing (or cyanidation)
hardening and low temperature tempering; 18. Good by all
methods; St.4 is characterized by limited hand weldability,
under a layer of flux and in an atmosphere of carbon dioxide;
19, St.5; 20. Standard components supporting small loads
{(armatures, bolts, screws, rods, axles, and others);

21, Without processing or hardening and low temparature
tempering; 22, Limited weldability by hand, under a layer

of flux, =id in an atmosphere of carbon dioxide (preheating

is rec.imended and later thermal processing) (high tempering,
normalization); 23, St.6, St.7; 24, Average load components
(keys, wedges, rods, axles, drums, springs); 25. Usual
hardening and low temperature tempering; 26, Very difficult by
hand, limited weldability by contact method; 27, Al2, A20;

28. Standard components with high requirements for precision

of dimensions or cleanness of processing, (bolts, nuts, screws,
plugs, thrust bearings, pulleys, sleeves, valve seats, axles
and othersy; 29. Without processing or (often) casehardening or
cyanidation, hardening and low temperature tempering; 30. In
connection with specially prepared components, welding is not
usdally used; ' 31. Vesy good with sulfur and phosphorus ¥
(lightly dressed, short, brittle shaving, good disclarge of
heat); 32. A30, A40G; 33. Standard components operating
under high loads (bolts, nuts, screws, axles, guide screws

of metal cutting machines); 34, Without processing, aging

and casehardening or cyanidation, hardening and low-

temperature tempering3; 35. Ditto; 36. 55PP, NIPRA;

37. Components working with abrasion and subject to

significant loads (spindles, flat components, drive gears, cross
pieces c¢f the diiferential); 38, Complete hardening;

39, Very difficult; 40, Satisfactory.

* GSteel of ordinary quality Group B are used usually for
these and other purposes, and steels of corresponding trademark

o of Group A.

2 1. Materiole for welding and surfacing given in Chapter

t V of this handbook,.

2. For the unit of machinability, the machinability of steel

43 was used,

: 3. For age hardening, components of steel A4QG are

© usually subjected to a process of aeating up to 160-180°C,

- holding time 10 hours, For non-critical components of machines
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Key for Table 22, con't.

the following procedure is used after preliminary processing~--
heating to 550°C, holding time--- 7-8 hours; after final
processing-=-- heating to 150-170°C, holding time, 36 hours.

4. 1In view of the reduced hardenability of the steel, even when
there is total hardening or continuous heating by a current of
high... (LAST LINE OF THIS FOOTNOTE MISSING FROM THE ORIGINAL

TEXT)

TABLE 23.

CHEMICAL COMPOSITION AND MECHANICAL
PROPERTIES OF LOW-CARBON HIGH-QUALITY STEELS (GOST 1050-60)

1 2 Xuunyeexnfl doctanp, %* 3Mcxanuqecxuc csoficTna®’
MapKa # 21 O
cTanm c si Mn Cr, we| o » Tuoepab
Gonce [y r/umr{xl/aint 8. % -,c(-ﬂé(:,{fé
7 8
05kn | He Gonee | He Goaee | He Goaee | 0,10 — - - -
0,06 0,03 0,04
08xn | 0,05—0,11 To we 0,250,401 0,101 20 18 35 131
08 0,05—0,12 { 9,17-0,37 | 0,35—0,65 | 0,10 | 33 20 33 131
10kn | 0,07—0,14 | He Goaee | 0,25—0,50 ! 0,16 ] 32 19 33 137
0,07
10 0,07—0,14 | 0 170,37 { 0,35—=0,t5 { 0,i5 | 34 21 31 137
15kn| 0,12—0,19 | tie Goaee | 0,25~0,30 [ 0,26 | 36 21 2 140
0,07 ,
15 0,12—0,19 [ 0,17—0,37 | 0,35~—0,65 [ 0,25 | oo | ) 14
20k | 0,17—0,24 | He Goace | 0,25—0,50{ 0,25 | 39 23 27 156
0,7
20 0,17—-0,24 \“,17—0,37 0,35—0,65 10,25 | 42 2 25 156
25 9 0,22—0,30 | 0,17—v,27 [ 0,50—-0,80 ] 0,25 | 46 28 23 170
15t 7 0,12--0,19 | 0,17—0,37 , 0,70—1,60 1 0,25 | 42 25 26 140
2l 10,17—0,2410,17—0,37 | 0,70—1,00 | 0,25 | 46 28 M 156
I 10,22—0,30 [ 0,17-—-0,37 | 0,70—~1,00 | 5,25 | 50 3 2 170
; i
Key: 1. Brand of steel; 2., Chemical composition, %¥;
3. Mechanical prgperties**; 4, Cr, not more than;
5. kg (force)/mm“; 6. Hardness FB, not more than;
7. kp; 8. Not more than; 9. G

* Contents of phosphorus for steels 05kp, 08 and 10, nct
more than 0.035%, for the remaining steels--- not more than
0.0407%, contents for sulfur for all steels--- not more than
0.040%, nickel--~ not more than 0.25%.

** Hardnesr given for hot-rolled steels, the remaining
mechanical properties--- for normslized steil, steel 25
and 25C have impact strength 9kg (force)/em” in a thermally
procegssed state (samples subjected to hardening and high-

temperature tempering).
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TABLE 24, CHEMICAL COMPOSITION AND MECHANICAIL
PROPERTIES OF AVERAGE CARBON HIGH-QUALITY
STEEL (GOST 1050-60)

1 2 NitnyeckuA CocTan, Yo° 3 Meanieckue crolcTrac”
Mapxa _4_ 5 6
CTann C Mo OD. O'r. 8. Y% all- \..T‘::ylnﬂo
&l [un® xyciat? ' KEKIEH® | o6\ ence
3 0,25-0,35 | 0,50—0,80 & KV} 2t 8 179
35 0,32—-0,40 | 0,50—0,80 54 32 20 7 187
40 0,37—0,45 | 0,50—0,80 58 34 19 6 27
45 0,42—0,50 | 0,50—0,80 61 36 16 5 241
2 Xumngeckul cocran, “.° 3 Mexaunueckie cuoﬂt;rna"
Mapxs
(SR C Mn . . O, 6 9 ay, “”}}1?'
[‘KI /M O ' r(l'/L‘M'S :?:hu( nlclc 6
i
50 0,47-0,55 | 0,5C—0,80 61 38 1t 4 241
3or 0,27—0,35 | 0,70—1,00 55 32 20 8 217
3sr 0,32—0,40 { 0,76—),00 57 34 18 7 220
40r 0,37—0,45 | 0,70—=1,X) 60 36 17 6 29
45T 0,42—0,50 1 0,70—1,00 62 38 15 5 241
sor7 | 0,48—0,56 | 0,70—~1,00 66 40 13 4 255

Key: 1, Brand of steel; 2, Chemical ccmposition, Al
3. Mechanical properties**; &4, kg (force)/mmz;
5, kg (force)m/cm“; 6. Hardness HG, not less than; 7. G.

% Contents of silicon for all steels--- 0,17-0.37%;
phosphorus and sulfur--- up to 0.04%; chromium and nickel=---
up to 0.25%,

*% Hardness given for hot-rolled steel, impact strength
for thermal processing of steel (hardening and high-
temperature tempering); other mechanical properties---

L for normalized steel.
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TABLE 25, CHEMICAL COMPOSITION AND MECHANICAL
PROPERTIES OF HIGH-QUALITY CARBON STEILS WITH
HIGH CONTENT OF CARBON (GOST 1050-60)

2 Aumuseckud cocTan, Y%* 3 Mexaunueckue cuoP. T2t

Mapka

e |G N I T T

55 0,52—0,60 { 0,50~0.80 66 39 13 255

60 0,57—0,65 | 0,50—0,80 69 4} 12 255

65 0,v2—9,70 { 0,50—0,80 71 42 10 255

70 0,67—0,75 | 0,50~0,80 3 43 9 269

75 0,72—0,80 | 0,50—0,80 119 Lt} 7 285

80 0,77—0,85 | (,50—0,80 110 95 6 285

85 0,82—0,90 | 0,50—0,80 16 100 302

60T 6 | 0,57—0,65 | 0,76—1,00 71 42 269

65l 0,62—0,7" } 0,90-~1,20 75 44 285

70r 0,67—0,75 { 0,90—1,20 &0 46 285
Key: 1. Brand of steel; 2., Chemical composition, %%;

3. Mechanical properties**; 4, kg (force)/mng
6. Hardness HB, not less than; 6. G,

* Contents of silicon for all steels---~ 0,17-0,.37%,
phosphorus and sulfur--- up to 0,04%; chromium and nickel~--
up to 0,.25%.

*%* Hardness given for hot-rolled steel; c“her mechanical
propertieg-~-~ for normalized steel, Steel 55 has an
impact strength of 4 kg (force)/em? in a thermally
processed state (hardeniig and high-temperature
tempering),
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TECHNOLOGICAL PROPERTIES OF CARBON HIGH
QUALITY STEEL

TABLE 26,
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Table 26, con't.
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Key for Table 26: 1. Brand; 2. Thermal processing; 3. Billet;
4, Component; 5, Weldability; 6, Mechanical machinability
(the coefficient of machinability) when using machines; 7. From
steel R18; 8. From alloy TSK10; 9. Recommended interval of
forging temperature, OC; 10. At the beginning; 11, At the
end; 12, O05kp, O8kp, 10kp; 13. Usually not subjected;

14, Usuaily not subjected; 15. Good by all methods; 16. 08,
10; 17. Ditto; 18. Without processing or casehardening
(cyanidation) with hardening and low-temperature tempering;

19. Good by all methods, except components which are subjected
to chemical-thermal processine- 20, 1S5kp, 2Gkp; Zi. Without
processing or normalizing; ?” Without Piluicosaug (urten) or
casehardening (cyanidation), hardening and low-temperature
tempering; 23, Ditto; 24, 15, 20, 25; 25, Ditto;

26, Without processing or casehardening (cyanidation),

hardening and low temperature tempering (often); 27. 15G,

20G, 25G; 28. Without processing, normalization or improvement;
29. Ditto; 30, 30 and 35; 31. Without processing, either
normalization or hardening and high-temperature tempering

(temper hardening); 32; Without processing, either hardening
and low-temperature tempering up to HRC 30-40, or casehardening,
hardening and tempering; 33. Completely satisfactory; 34, 40
and 45; 35, Normalization or temper hardening; 36, Without
processing, either hardening and low-temperature tempering up

to ERC 40-50, or hardening with induction tempering up to

HRC 53-60; 37. Limited, recommended preheating and subsequent
thermal proce ;sing {(high-temperature tempering, normalization,
tempering hardening); 38. 50 and 55; 39. Normalization with
tempering or temper hardening; 40. Hardening and low-temperature
tempering or induction tempering up to HRC 57-62; 41, Difficult,
required preheating and later thermal processing; 642, 30G, 356G,
40G, 45G, 50G; 43. Normalization or temper hardening;

44, Without processing or hardening with low-temperature
tempering or induction tempering up to HRC 53-62; 42, Limited
and difficult, necessary preheating and subsequent thermal
processing; 46. 60, 65, 70, 75, 80, 85, 60G, 65G, 75G;

47, Normalization and tempering; 48, Hardening and tempering,
hardening with induction tempering HRC 60-64;: 49, By hand very
difficult, limited to contact method.

L. Large and average-size components subject to gas
carburization or gas cyanidation (nitrogen casehardening),
small components-=-~ cyanidation in baths.

2. Materials for welding and surfacing of carbon steels
are glven in Chapter V of this handbook.

3, For the unit of machinability, machinability of steel
45 is used,

“54w




TABLE 27, CHEMICAL COMPOSITION AND MECHANICAL
PROPERTIES OF CARBON STEEL FOR CASTING (GOST 977-65 AND 974-65)

- e e ety

1 12 \nmuuecknf cocvan, %°* 3 MeasBHuCCKHe CBONCTBA
Maoks 5 ) 5 . rnc{-(;
v ¢ Mo b arfie | PR | % e fONE
151 0,12—0,20 | 0,356—0,75 40 20 24 5,0 109—13t
2001 0,17-0,25 | 4,36—0,75 42 22 22 5,0 16— 114¢
25J1 0,22—0,30 | 0,35—0,75 45 24 19 4,0 121—15
3041 0,27-0,35 | 0,35—0,75 18 26 17 3,5 131—1%
KSY)| 0,32—0,40 | 0,50—0,90 50 28 15 3,5 137 =14
4001 0,37—0,45 { 0,50—~0,90 53 30 14 3,0 146—17%
451 0,42—0,50 | 0,50-0,90 65 32 12 3,0 153—17¢
5001 0,47-0,55 | 0,50—0,90 58 3 1 2,5 15913t
551 0,52—0,60 | 0,50-0,50 ey K5 10 &40 iry—100
77001* | 0,656—0,75 | 0,50—0,90 - -— - - 280—33%

Key: 1. Brand of steel; 2, Chemical composition, %*;
3. Mechanical properties; 4. kg (force)/mmz;

5. kg (force)/cm®; 6. Hardness HB not less tham¥;
7. L.

* Non~government~standard steel (technical
specifications of factories). Contents of sulfur
and phosphorus depend on the method of smelting; contents
Cr and Ni--- up to 0.30%; contents Si--- 0,20-0,42%,
*% Data for normalized steel, (with predominate
thickness of casting walls up to 100 mm),

TABLE 26, BRANDS OF THE CARBON STEELS MOST WIDELY USED
IN AUTOMOBILE CONSTRUCTION AND IN THE AUTOMOTIVE P”PAIR
INDUSTRY, AND THE BASIC STANDARD COMPONENTS MADE FROM THEM

Mapua coann HUaroTapanDaeMie j1¢i 3AR H HODMANK
- \ 2 T
3 4
Cr.2, MCt.2xn LIAGCTHUBL  KDERACUNS  QAYIWWTCAR, BTYAnh  XGMY 1+ D
(TOCT 38)--u0)) peccop
Cr.3, Cr.3kn, HicKin # OLOALR KONCE, KOJABNA [I0CAROMUNX AMCAC D
MCr. 3k (TOCT 380~ | woaec rpynrouux apToxounnef, nepejune Cydepa
60) 7 8
Cr. 4 (FOCT 380— XOMYTH pectop, Mot §1 NORHOMKH KY3000b, CIMKHLU
L0) g AOMYTH 60PIOF aY0ud
Cram 8000 (TY BlaoMan IGISIUIPHMSCR N WRCTEPUA  Ja2NCTO  MOC .
77.77~t4) astoMaGusrn 3111180
11 Ceaas HANPA (TY 112 Kpectosunu andipepenunara  apresoluach MA3
8—66)
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Table 28, con't,

13
Al2, A20 (I'OCT
1414—54)

15
08, O08kn (FOCT
1050—60)

17
10 (FTOCT 1050~60)

19

15, 15kn (I'CC1
1¢50—60)

21
20 OCT 1050—60)

23

35, 30, 2 25kn
(roCr 1050—60)

14

Jallke Koaecuuie, oclh nepadt Topvosa, npelan i1 ynopu
pynepux  THr, apolku Kabiepoo, apobKi Kapliopatopos,
KoMupectopa,  CTONOpB it CYXapH doa3yHos  hopoOKit
veNesu', KOPNYCH hAaNalos 10PMONOTO KpaHa  intyue-
pa padnuie, GOATH (PHIIIKH TORJIHBGOTCTOMIMK:, BAIHKR
PYHHOro NpPURoAa TONAMMIOTO HAccCa, OCH CeKTOPOD C1eK-
JOUOABEMUHKSS, HIELTePIn hONCHYATOrO Rdda M3MA

16

Q06 KONBCE JerKeamx amoMoBuieit, Macao0TpaNcaTe-
SHOKOSCUNATORO B34 BPOKJSAKH  PCryanposoyBiLie  Be-
AYUien WLeCTepilil SaqHEro MOC1a, KPOHUIICHRI  MdACHIHO-
rO PBaBalOPd, HaKAAAKH  DOAVIHCK  ONOPHL  ABHrATEAR,
ODBI3 OBKE, Sasinibl TPOCA  KaphiiopaTopd, KPowinciinm
KPuanes Kpbiling  KA3MaHHbBIA  MCXAHHIMOB, KOpﬂyC(J
ABCPHEIX 33V 038, KPOHIMTCHNEL KPCOACHHA CILHOK  Cuje-
Wi, Allahco 3esoniibie, DAvenite, ChepnyeCKne n i

18
Tpy6m rayimniean, feninl 3auBrul rerepatopa, CeKto
DII CTCLAOHON L MUNKOD, Pl KPORACHHS pPaanalopon,
CULILANHCIInHLIC NANDLIL, KBAAPA: b Talikis, 3aKACHKH ¢
|<pyr.'|o|'|" W HoIdHbioll FONOBKOI, WYpPYn € BOAYKPYraon
FOJIOBKON, HAARNT

20
Iltckn  nonec  nerkoemx  asromoGuaen {crans 151n),
HaNLIN PRMACOR NAKHMHNX OHCKOB ClenJelruf, oCH pu-
qaroB 10pMO3IK Kpaton, 60aTu ¢ nony K py Aok rONOBKOI,
BHINB ¢ URTAPHICChOD, RA0CKOit 1 N0TaluoRk roNoBKoGi,
g:\)n)"x'm W OT. D, 104kJTCIM KAANAKO3  anToMobuaeis
LIFA Y8 22 9%

PYacnie nasn  DHIKK AePEGILUeHEm Peneadd, BXA-
UL PYJACBIY TAE, KIPAIHHBI: baiibl, JONCDeYHHK PaME,
nepcanun Oyv.ep, Kpoumiefinn oroput tuiretens, Gpaanuun
spyebe Cayuntddhn, Phitdig OCPUEAQUEHI LERCAY, qep-
CAKH K OILCCTIDHN GV RO CiL IROMCTPA, PuIM OCATWY.  3a-
NOPLE NAATHOPM. KDOWIWTUINGL aDCLIRHUNA KADfa B Fele:
PATOPI, Glaftbi KAGDAHIIY AP YAhi

24

tHectepui koACHHA1010 8.4, WISCTePHI MACAHOrO
NAOCH, GABNLL LK KDL 43010 ritla, WIAALKH  CTY-
OHU wONCC, PYJaBblec Basib), Lopeiuke OYKSHPHBZ EPIOFH,
BHAKY WTGKOB TODMOSHWX KaMCP B NEPLKMONSHHA Nepr.
A, raihky NOMWIMNKHKY BCAYWICTO BAAd KOPGOKK fiepe.
Add, GUATH wleCTRFPaunie pasuue, Toaxatesn. [lponcas.
nue Ganku pam (crany 25)
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Table 28, con't.

- - ®

Cma;lz 3 40
* 1050—60)

(fOCT

NN PR

h ' ',-’ o ’ . .
45 (FOLL W56—060)

29 .
50, 85 (FOCT 1080
60

3l
{0r, 461, sor, 30r
(FOCT  105(1—60)

i3

650" ('OCT 1060
60)

35

30J1, 35J1, 4071, 451
(TOCT 977—t5)

37
Cranphan yraeponus
CTAR NPYIKUIINAS  NPO-
soa0ka | u 1l xaaccos
(FOCT 9389—60)

Busikn m\pmm%ss NOMSYHW W ODHJAKW  KOPOOKH nepeni,
pacnpegenutenvusie nsnet (M3MA, [A3-21), waryin
(3UJ1-164. M3MA), noayocn (M3MA, T[A3-53), senu
Maxosukon (M3MA), Gyxcupupie Kploks '

28 .

Konch'upime u pucnpesesntensiiiié puanl, OCH H KC|O
NBICA2 KAUDANOD, BAAL MACHAHBIX HACOCOB, BanL H e
AN CuenAchnn, Pynenbe TACH, PasKHMHbLIE KYJ3KH 1Cp
MO34, KOJCHUYTHIC NAAB KOMUPECCOpPON, NOpiuHeBbe N b
us (TA3), Buaxs nepexaouenis KopolGKu nepesay, veinty
MUXOBHKOS, XPATIOKKKH, INTEHCH TOAKaTeAcll, wWNWAL i
KPEOARIHA UNYCKHOLO W BLINYCKHOTrO TPYOONPOBOLCA,
OCHl KOJOLOK TOPMOSA. Uit . . PAGUHWE ¥ PRAnnnNWe
KMOYW W o M

30

\
BegoMue AuCKn cuenseuun, SyKCUpPHHE KPIOKH

32

lWarynu, WCCTCPHH KOACHUBTOTO BaNE, KOACHUATH®
aanw srucareach SIA3-204 u AAM3-23G. llpogonsunie Gantu
pam (ctaan 3UT) o

34

YNophuble PIUHUL PHCIIPOUSNUTCNLHEIX BONOB, NPYICHH @
cuennenin, PCAYKIHONNMC KAANSHLI, KAAGGHWM  KOMIIpC:*
COpPOB. SAMOUHBIE KONbUA NOAWHNHKKOB, BABCTHHM PEryd:«
POBOYHBIX TiCK cu_cn.m':nmu, UPYHCIHHB! PYACBLIX TAC, Belic»
MO AMCKE cucnaenisn M3, npyxuuuse wai6u, cronoj.
e KONbUI, CKPERKH ¥ T, R,

36
AproMotiiab e H TPAKTOPULE CTYNHUW KOACC. MaXc
DUKH OMum-upu. YHIlKK  CHTCAIHTON, DPULINUCH, BWAKE
OlIOPHbIE KATKH, HENpanasioulHe Koaeca, Gankn SALNM
MOCIOD, KOPOMLICND KNHNAHOD

A

CK]N‘.I\KN? XOMYTU, NPYKHIL NPCAOXPHRUTEABHBIX Kas
NaNon, NPYMHIN MACAPHOK, CTOMODPHNG KOABUA, NPYKHHL
aHadparMu ¥ BYNAGHEr0 pPHIRAra ‘TOMAHDHOPY HACOCA
QUALTPYIOUHX SACMENTOR. RPYNHHW TRACH DRIKMONENI:
cuenneHus, QUKCATOPOD NCPEKMOVEHHS NEPEAIN W Ep.
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Key for Table 28: 1. Brand of steel; 2. Standard components
made from them; 3. St.2, MSt.2kp (GOST 380-60); 4. Plates
attaching the muffler, spring clip bushings; 5. St.3, St.3kp,
MSt.3kp (GOST 380-60); 6., Body and rims of wheels, washers of
landing plates of truck wheels, front of bumper; 7. St.4
(GOST 380-60); 8. Spring clips, hinges and running boards

of body, bands of body sides; 9. Steel 55PP (TU 77-77-64);
10. Driven cylindrical gear of rear axle of automobile
ZIL-130; 11, Steel NIPRA (TU 8-66); 12. Cross members of
differential of automobile MAZ; 13, Al2, A20 (GOST 1414-54);
14, Wheel nuts, axles of brake pedal, plugs and stops of
steering rods, crankcase plugs, carburetor plugs, compressor
plugs, stops and blocks of transmission crosshead, cases oi
crane brake valve lever, various connecting pipes, bolts of

the pump cover, spindles of the mechanically operated fuel
pump, spindles of sectors of jacks, crankshaft gears MZMA;

15, 08, 08kp (GOST 1050-60); 16. Wheel rims of lightweight
automobiles, oil seals of crankshaft, gaskets of adjusting
‘drive pinion of rear axles, brackets of oll radiator, surface
engine support block, sprays, clamping lines of the carburetor,
fender brackets, covers of valve mechanisms, housings of door
locks, brackets for attaching seats, lock washers (disc, collar,
plate of lock), flat, ball-shaped and others; 17. 10 (GOST
1050-60); 18, Muffler pipes, generator cover band, brackets
attaching radiators, connecting pins, square nuts, rivets with
round and countersunk heads, wood screws with semicircular heads,
cotter pins; 19, 15, 15kp (GOST 1050-60); 20. Wheel

bodies of light automobile (steel 15kp), clutch pressure plate
lever pin, axles of brake valve levers, bolts with semicircular
heads, screws with cylindrical, flat and counter-sunk heads,
wood screws etc, valve tappets of automobile GAZ-53; 21, 20 (GOST
1050-60); 22, Steering shafts, transmission shifting rork,
steering shaft bushings, Cardan shafts, crossmembers of frame,
front bumper, engine support brackets, muffler pipe flanges,
levers for shifting gears, worms and gears for driving speed-
ometer, eye bolts, platform fasteners, brackets for fastening
hood and generator, washers of valve springs; 23. 35. 30, 25,
25kp (GOST 1050-60); 24. Crankshaft gears, oil pump gears,
flanges~--~ bushings of Cardan shaft, cotter pins of wheel
hubs, steering shaft, front tow hooks, bushings of rods of brake
chamber and transmission shifting fork, bearing nuts of
transmission drive shaft, hexahedral, varied bolts, push rods,
lungitudinal members of frame (steel 55); 25. Steel 40

(GOST 1050-60); 26. cCardan bushings, transmission members

and forks, distribrtor shafts (M2MA, GAZ-21) pitman arms
(ZIL-164, MMA), differential axles (MZMA, GAZ-53, flywheel
rims (MZMA) tow hooks; 27. 45 (GOST 1050-60); 28, Crank-
shaft and distributor shafts, spindles and rocker axms of
valves, oil pump.shafts, clutch shafts and pedals, steering
gear levers, brake expansion cam, compressor crankshafts,
piston beardhgs (GAZ), flywheel rims, transmission shifting
forks, ratchet wheel, push rods, cotter pins attaching intake
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Key for Table 28, con't.

and exhaust supply lines, brake shoe spindles, keys, wrenches
and monkey wrenches and so forth; 29, 50, 85 (GOST 1050-60);
30. Clutchdriven plates, tow hooks; 31, 4&0G, 45G, 50G,

30G (GOST 1050-60); 32, Pitman arms, crankshaft gears, crankshafts
of engines YAAZ-204 and YAMZ-236, lengthwise members of frame
(steel 30T); 33. 65G (GOST 1050-60); 34, Bearing flanges

of camshafts, clutch springs, reduction valves, compressor
valves, lock rings of bearings, clutch plate adjusting nuts,
springs of control levers, clutch driven plates YAMZ, spring
washers, check rings, fasteners and so forth; 35, 30L, 35L,
40L, 45L (GOST 977-65); 36. Automotive and tractor wheel hubs,
flywheels, balance wheels, planetary housing, levers, forks,
bearing rollers, steering wheels, bars of rear axles, valve
rocker arms; 37. Steel carbon spring wire, Class I and II

(GOST 9389-60); 38. Fasteners, rings, springs of safety valves,
springs of lubricating valves, check rings, diaphragm springs

of two-arm lever of fuel pump filters, double-arm lever, spring
levers of clutch release and transmission shifting fark catches.

§ 2. Steel Alloys

A number of brands of low-carbon and average-carbon alloy steels
specified in GOST 4543-61 are widely used for making automotive components.
Besides this alloy steels not included at the present time in GOST, which
are produced under the technical cnonditions of separate industries of
minigtries are used. Table 29 shows the classification of structural alloy
steels with data on the most characteristic examples of automotive components
made from each group of steel. In Table 30, 31 and 32 the chemical
composition is shown; in Tables 33 .nd 34, the basic mechanical properties;
and in Table 35, the technological properties of the steels mentioned.

Alloy .steels, as & rule, are subjected to thermal and in many cases
chemical-thermal processing. In Table 36, 37 and 38 materials are presented
which are used during casehardening, cyanidation, hardening and sub-
tempering heating of structural alloy (and carbon) steels. Durl.g
production cf automotive components sometimes conditions permit replacing
one brand of alloy steel with another (Table 39),

The content of titanium in steel 18KHG, 30KHGT and 45RP is 0.06-0.12%;
steel 25KHGT, 0.06-0,15%; steel 40KHGTR, 0.06-0.20%. All steels, besides
15KH, OKH, 25KHGT, 25KHGM, 40R, coantain up to 0.20% copper; steel 45RP-=-=
up to 0,30%. The contents of silicon in steel 45RP--- up to 0.17%, in the
remaining steelg--- 0,17-0,37%.
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TABLE 29,

THE MOST WIDELY USED STRUCTURAL ALLOY STEELS

USED IN AUTOMOBILE MANUPACTURING AND THE AUTOMOTIVE
REPAIR INDUSTRY (ACCORDING TO GOST 5453-61 AND THE
TECHNOLOGICAL SPECIFICATIONS OF THE FACTORIES AND MINISTRIES)
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Table 29, corn't,
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Key for Table 29: 1. Group of steels; 2, Brand of steel;
3. Components made; 4, Thermal processing; 5. Low-carbon
chromium; 6., 15KH, 20KH; 7., Piston pins, push rods,
Cardan cross pleces, differential cross pieces, pistons;

8. Casehardening, hardening, low-temperature tempering;

9. Average-carbon chromiwn; 10, 30KH; 35KH; 40KH;

38KHA; 11, cConnecting rods, connecting rod bolts

(38KHA), flywheel bolts, transmission shafts and gears

(GAZ, M2MA, ZAZ), differential axles, differential axle
tubes, Cardan forks, pitman arms, steering levers,

steering worm mechanism, pitman arm shafts and others;

12, 1) Temper hardening, 2) Casehardening, hardening,
low-temperature tempering; 13. Manganese; 14. 40G2;

45G2; 50G62; 15, Connecting rods, slotted ends of Cardan
shaft, transmission shifting forks; 16, 1) Normalization,
2) Tempar hardening; 17, Low-carbon chromium-manganese;

18, 18KHGT; 25KKGT*; 30KHGT; 25KHGM*; 20KHGR; 19, Gesrs
and shafts of transmissions, main transmission gears,
differential axle gears, planetary pinions, differeatial
cross members, knuckles of front drive axle; 20, Gas
carburizacion or cyanidation (nitrogen casehardening),
hardening and low-temperature tempering; 21, Average-carbon
chromium-manganese, boron; 22, 40KHGTR* (40KHGR), 4OR*, 45RP*,
4OKHR, 35KHRA; 23. Connecting rods, differential axles,
drive gears of rear axle; 24, 1) Temper hardening, 2)
Tempering hardening, induction tempering; 25, Chromium-
silicon, chromium~gsilicon-manganese; 26, 33KHS, 28KHS,
40KHS, 35KHGSA, 30KHGS, 38KHGSA*, 30KHG3A; 27, Differential
axles; 28. 1) Temper hardening, 2) Temper hardening, induction
tempering; 29. Chromium-molybdenum, chromium-vanadium;

30. 30KHMA, 35KHMA, LS5KHF, 4OKHFA, SOKIiFA*; 31, Torsion;
32. 1) Casehardening, hardening, low-lemperature tempering;
33. Low-carbon, chrome-nickel plated; 34, 12KHN3A;
12KH2N4A ; 20KHN3A; 20KH2N4A; 20KHNR; 35. Piston pins (YAMZ),
main transmission gears, pitman arm shaft of the MAZ, connecting
rod roller shaft; 36, Casehardening, low-temperature
tempering; 37. Average-carbon chromium-nickel; 38. A4OKHN;
39, Connecting rod bolts, flywheel bolts, connecting rods,
front sugpension knuckles; 40. 1) Temper hardenirg, 2)
Temper hardening, induction tempering; 4l. Chronium-manganese-
nickel-titanium; 42. 15KHGNTA, 20KHGNTR, 4OKHGNTA;

43, Shafts and gears of transmission housing of the MAZ,
differential axles, knuckles, hydraulic drive rotors;

44, 1) Casehardening, hardening, tempering; 2) Temper
hardening, 3) Temper hardening, induction tempering
(40KHGNTA); 45. Chromium-nickel-molybdenum (tungsten)
nicke'-molybdenum; 46, 2CKHNMKk, 40KiINMA, 18KHNVA*,

15NM, 20NM; 47. Camshafts, flywheel rims YAMZ (15NM),

main transmission gears, differential axle, ZAZ (40KHNMA)Y ,
differential axle gears, planetary pin‘on axles, worm of
steering mechanism; 48. 1) Casehardening hardening, low-
temperature tempering, 2) Temper hardening, 3) Temper
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Key for Table 29, con't: hardening, induction tempering
(40KHNMA) ; 49. Chromium-aluminum; 50, 38KHVFYUA,
38KHYU; 51. Fuel equipment plungers, force pump needles,
cyliuder liners; 52, Nitriding, hardening, high-
temperature tempering,

* According to technical specifications of factories and
ministries,
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TABLE 30,

CHEMICAL COMPOSITION OF CHROMIUM~MANGANESE,
CHROMIUM~-MANGANESE, CHROMIUM~MANGANESE-MOLYBDENUM AND

BORON STEELS
- 1 2 ARMHUYC.KHA cocTan, Y,°
Map Tanw 3 . 3' '
Ke e C Mo Cr He r‘('-:;mw- F (S:o.nl;ﬁ 'OEM:
15X 4 0, 12—0,18 { 0,40-0,70 | 0,70—1,000 0,25 0,035 0,055
20X 0,17—0,23 | 0,50—0,80 | 0,701,001 0,25 0,035 0,035
30X 0,25—0,33 | 0,50--0,80 | 0,80—=1,10 v,25 0,035 0,035
35X 0,31—-0,39 | 0,50—=0,80 | 0,20—(,10] 0,25 0,035 0,035
38XA S 0,35—0,42 | 0,50—-0,80 { 0,80—1,10 0,26 0,025 0,025
40X 1,36—0,44 ] 0,50—0,80 | 0,80—~1,10 0,25 0,035 0,035
2 6 0,36—0,44 | 1,40—1,80 {<0,25 0,25 0135 0,055
452 0,41-0,49 | 1,40—1,80 |<0,25 0,25 0,025 0,035
Sur2 (,46—0,55 | 1,40—1,80 {<0,25 0,25 0,0% 0,055
1I8XTT 7 0,17—0,23 | 0,80—1,10 1,001,300 0,25 0,033 (1 03"
5XIT N 99—n a0 L g o, G 1L,06=130 v, 0,040 0,640
SUAI L 0,24—0,32 | 0,80—1,10 1, 00—~1,20" 0,25 0,035 0,035
25XTM 8 0,23—0,29 | 0,90—1,26{ 0,901,200 0,40 0,035 0,035
20XIP 0,18—0,24 | 0,70—1,00 | 0,80—=1,10[ 0,25 0,035 0,035
35XPA 10 0,33—0,4C | 0,500,831 0,401,101 0,25 0.025 0,025
40x0TP 111 0,38—0,45 | 0,80—1,06 | 0,80—1,100 0,30 | 0,058 | 0,035
40XP 0,37—0,45 1 0,50—-0,80 | 0,80—~1, 10 0,5 0,035 0,035
40P 13 0,37--0,45 | 0,50—0,80 |<0,30 <0,30 0,045 0,040
45Pl’{4(47 )} 0,44—0,51 ] 1,00-1,20 10,25 <0,26 0,041 0,040
Key: 1. Brand of steel; 2, Chemical composition, %;
3. Not more than; 4, KH; 5. KHA; 6. G; 7. KHGT;
8., KHGM; 9. KHGR; 10. KHRA; 1l. KHGTR; 12. KHR;
13. R; 14, RP,

* Steels 20KHGP, 35KHRA, 40KHGPR, 40KHR and 40R
contain 0,002-0.005% boron; steel 25KHGM contains
0.20-0,30% molybdenum,
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TABLE 31. CHEMICAL COMPOSITION OF CHROMIUM-SIL,CON,
CHROMIUM-SILICON-MANGANESE, CHROMIUM-MOLYBDENUM, AND
CHROMIUM~VANADIUM STEELS

1 2 XHMHUCORUR L v v, -
Mapka crrau -{::—.H cu, uel s »
¢ > Ma G tanee | Sone: 001':t g(mlt'(c
ewe B Ao
axc * 8&?— L0—-1,3 0,3—0,6] 1,3-~1,0] 0,25 | 4,20 {0,025 0,003
3RXC 8.32'- 1,0—-1,3f 0,3-0,6 1,3—1,6| 0,25 | 0,20 {0,035 1,035
40XC 81%- 1,2-1,6] 0,3—0,6] 1,3—1,6] 0,25 | 0.20 0,033 0,03
30XIC 5 0,28— | 0,90— | 0,80~ 1 0,80— | 0.25 | 0.2 |0.035] 0. 035
0.35 Lo | 110 | 1o R st
1 2 Xumuueckudt octap, “,°
Mepkecremt ¢ 3 Mo ce gége? Gonve’| Sonee | 6aa'
4 36XTCA 0,32— | 1,10~ | 0,80— | 1,10~ | 0,25]0,20 [0,025] 0,¢%
0,39 1,40 1,10 1,40
538XI"C 0,36— | 0,80— | 1,10— | 1.10— | 0,40 ] 0,20 }0,020{ 0,0
0,42 1,10 1,4 1,40
6 30XMA 0,26-- | 0,17— | 0,40— | 0,80~ | 0,25 | 0.20 |0,025| 0,5
0,3 0,37 0.70 {.20
35XMA 7 0.32— { 0,17— | 0,40~ | 0,80~ [ 0,25 0,20 10,035 0,073
) 0,40 0,37 0,70 1,20
715X0 e 12— | 0,17— | 0,40— | ¢.80— | ¢,25) 0,20 {0,035] 0,055
0,18 0,37 0,70 A
40X 0,37— | 0,17— | 0,50— | 0.80— | 0,25 ] 0,20 |0,025{ 0,02
0,44 0,37 0,50 1,10
50X 0,46— | 0,17— { 0,50— | 0.80~ | 0,25 | 0,20 [0.,035] o
0,54 0,37 0.80 1,10

Key: 1. Brand of steels; 2., Chemical compositiou, %%*;
3. Not more than; 4. KHS; 5. KHGS; 6. KHMA;
7. KHF,

% Steels 30KHMA and 35KHMA contain 0,15-0.25Y%
molybdenum; steels 15KHF, 40KHF, SOKHF contain
0.10-0.20% vanadium,
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TABLE 32. THE CHEMICAL COMPOSITION OF CHROMIUM-NICKEL,
CHROMIUM-~-MANGANESE-NICKEL, CHROMIUM-NICKEL-MOLYBDENUM,
CHROMIUM-NICKEL-TUNGSTEN, CHROMIUM-ALUMINUM AND

NICKEL-MOLYBDENUM STEELS

2 AnMpyccklf cocTas Y,

Mapka cTaan S
! C | Mn | Cr Ni l3 6§nn't":: 26.1':-5;__
4 19\H3A 0,09—0,16 { 0,30—0,60 | 0,60—0,90 | 2,75=3,15} 0,025 | 0,025
5 12N2H4A 0,01=0,16 | 0,300,060 | 1,25—1,05 | 3,253,665 0,025 ] 0,025
920\“.51\ 0,17—0,2¢ | 0,30—=0,60 | 0,60—0,9 | 2,75—3,15 ] 0,025 [ 0,023
CoNPHIEA 0,10—0,22 1 0,30-0,00 | 1,260—1,65 | 3,25—=3,65 | 0,025 | 0,025
O 20NIP 0,16—0,23 | 0,00-0,90 [ 9,70—~1,10 | 0,80—1,10 | 0,035 | 0,035
9 4uXif 0,300,414 | 0,50~0,80  0,45—0,75 | L,uo—=1,40 | 0,035 | 0,035
1Q@NTHIP 0,35—0,45 1 0,80—=1,10 | 0,80—1,10 1 0,89—1,10 | 0,010 | 0,010
lgz\rHTA 0, 130,18 1 0,70—=1,00 {1 0,70—1,00 | 1 40—1,60] 0,075 | 0,025
120N P 0,18=0,24 | 0,00—=1,10 | 0,40—=0,70 } 0,40—0,70 | 0,033 1 0,033
13zanH 0, 18—=0,24 1 0,60—0,% | 0,40—0 7010 8 v sy G0 0,003
I 4ONEEMA 0,37=0,11 [ 0,50-u,00 { 1,L0=0,9% { 1,25—1,55{ 0,025 | 0,025
}glannA 0,11=0,21 1 0,250,553 | 1,35—1,65 | 1,00—4,50 { 0,030} 0,050
16 15HM 0,10-0,15 1 0,490-0,70 | «0,30 1,80—=1,92 1 0,035} 0.035
17 20iiM 017—=0,20 1 0,40=0,70 | 0,30 ES0—1,90 4 0080 | 0,08
18 38X MI0A 0,35—0,42 | 0, 0—-0,00 | 1,35—=1,65 | <0,25 0,025 [ 0,025
19 35\10 0.35—=0,13 | 0,20—0,5 [ 1,50—1,80] 40,95 0,035 | 0,035
20 SSXBMOA [ 0,100,438 [ 0,20—0,10 | 1,50—~1,00 | «0,25 C.025 | 0,025

Key: 1. Brand of steel; 2. Chemical composition;

3. Not more than; 4. 12KHN3A; 5. 12KH2N4A;

6. 20KHN3A; 7. 20KH2N4A; 8. 20KHNR; 9. 4OKHN;

10. 4OKHGNR; 11, 1SKHGNTA; 12, 20KHGNTR;

13. 20KHNM; 14, 4OKHNMA; 15. 18KHNVA; 16, 15NM;
17. 20NM; 18. 30KHMYUA; 19, 38KHYU; 20. 38KHVFYUA.

* Steels 20KHNR, 40KHGNR, 20KHGNTR contain
0.002-0.005% boron., The content of titanium: steel
15KHGNTA-~- 0.06-0.12%; steel 20KHGNTR--- 0.03-0,06%.
Steel 18KHNVA contains 0.80-1,20% tungsten; steel
38KHVFYUA~-~ 0.20-0.40% tungsten, vanadium 0.10-0.20%.
Molybdenum content: steel 20KHNM, 15NM, 20NM-~-
0.20-0.30%; steels 40KHNMA and 38KHMYUA--- 0,15-0.77 .,
Aluminum content, steei 38KHVFYUA--- 0.40%0.70%.
38KHYU=-=~ 0.50-0.80%; 38KHMYUA--- 0.70-1,10%. !licon
content in all steels 0,17-0.37%. All stee 2. ‘sides
40KHGNR, 20KHGNTR, 20KHNM, contain up to 0 .25% copper
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TABLE 33, MECHANICAL PROPERTIES OF STRUCTURAL
ALLOY STEELS (GOST 4543-61)

3 4 TuepaocTe
1 0[,2, Gy, 6. v dy, 16 m)pv.ar 1IRC*
Mapxa cram &l un® &I/ xut " xl u/jeut n"é‘.?;:?,’.‘_"o ' | sakancunon
Al S(e 6oace 6 CTaaH
7 15X 70 50 12 7 179 56—62
8 o0X 80 65 11 6 179 §57—05
9 30X %0 70 12 7 187 -
10 35X 95 75 It 7 197 48— )J
11 38XA 95 80 12 9 207 4550
40X 100 80 10 6 21 48—52
12 KA Y 39 12 - 217 -
13 4512 70 41 11 - 229 -
18 s 75 43 T 229 -
16 WNFT 100 85 9 8 217 56—G2
17 <ONIP 100 81 9 8 197 58—62
30XET 150 130 9 6 229 - 58 —64
18 335C 1Y} 70 19 8 211 —
(9; 385C 95 75 12 7 255 -
21 4UXC 125 110 12 S 255 -
22 3xXIc 110 85 10 4,5 229 -
23 30X[CA 1o &5 10 5 229 46—52
24 3551CA 165 130 9 4 241 38 -44
25 3UAMA 93 75 12 9 229 —
26 3IXMA 100 &5 12 8 241 -
27 153X 75 55 13 8 '87 Gh—02
28 au\odA 90 75 10 9 241 4852
29 12XH3A 95 70 K 9 217 55— 61
30 !ONOHGA ', 95 | 9 2% 586}
31 voXHoA 95 7 12 0 241 58~}
32 20X2014A 130 110 9 4 “09 S8l
33 20NHP 149 139 13 9 286 40—44
34 40NH 100 ) 1 7 2i7 4'_54
35 15\ UTA 95 75 1 10 229 5664
36 4uXIIMA 110 95 12 8 109 48—56
37 J5HM &5 65 il 8 197 5663
38 3=XID 90 75 10 8 229 —
39 38sXMIOA 100 85 14 9 229 -
40 38\BDIOA 100 85 12 9 229 —
41 40xp 100 80 12 9 229 -
47 35RPA 95 |1 80 12 9 — -
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Key for Table 33: 1. Brand of steel; 2., kg (force)/mmz;

3. kg (force)m/cmz; 4, Hardaess; 5. HB of normalized
steel, not more than; 6, HRC* of tempered steel; 7, 15KH;
8. 20KH; 9. 30KH; 10. 35IH; 11. 38KHA; 12, 4OKH;

13. 40G2; 14, 45G2; 15, 5062; 16. 18KHGT; 17. 20KHGR;
18, 30KHGT; 19. 33KHS; 20. 38KHS; 21, 4OKHS; 22, 30KHGS;
23, 30KHGSA; 24. 35KHGSA; 25, 30KHMA; 26. 35KHMA;

27. 15KHF; 28. 4OKHFA; 29. 12KHNZA; 30. 12KH2N4A;

31, 20KHN3A; 32. 20KH2N4A; 33. Z20KHNR; 34, 4OKHN;

35. 15KHGNTA; 36, 4OKHNMA; 37. 1IS5NM; 38, 38KHYU;

39. 38KHMYUA:; 40. 38KHVFYUA; 41, 4OKHR; 42, 35KMRA,

* Hardness HRC for all steels, besides 38KHA, 40KH, 35KHGSA,

4OKHFA, 40KHN and 40KHNMA are shown after chemical-thermal
processing.
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TABLE 34, MECBANICAL PROPERTIES OF STRUCTURAL
ALLOY STEELS (NON-GOST)

i 2 3 4 Twpnocr
[¢] [} .
Sl P P B (P o Do
5 we Gonee 6 CTaNd

25XIT . 150 130 9 6 229 57—60
25XT'M 120 10 10 6 - €0—65
1I8NHBA 1s 85 12 10 269 58—65
20XHM 85 65 1 - | 7 58—65
RNIC 165 130 9 5 - 38—44
10XTHP 1o g0 10 8 - -
S0NDA 130 1o 10 - 255 -
??o\\rrTl?) 100 80 1 8 - 50—55
P 65 40 15 10 — 50—55
SN - - - - - 56—62
(471 Ty
XTHTP 120 100 10 1 — R en

Key: 1. Brand of steel; 2. kg (force)/mmz; 3. kg
(force)m/cm?; 4. Hardness; 5. HB of normalized steel,
not more than; 6, HRC* of hardened steel, 7. 25KHGT;
8. 25KHGM; 9. 18KHNVA; 10. 20KHNM; 1ll. 38KHGS;

12, 4OKHGNR; 13, 50KHFA; 14. 4OKHGTR (40KHGR);

15, 40R; 16. &45RP; 17. (47GT)**; 18, 20KHGNTR.

* Hardness HRC for steels 25KHGT, 25KHGM, L18KHNVA,

20KHNM shown after chemical-thermal processing.
*k Steel presented according to chemical composition,
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TECHNOLOGICAL PROPERTIES OF ALLOY STEELS
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Table 35, con't.
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Xey for Table 35: 1. Groups and brands of steels; 2, Thermal
processing; 3. Hardening; &. Components; 5. Weldabilityz;
6. Mechanical machinability3 (coefficient of machinability)
when using cutters; 7. From steel R18; 8. From alloy T5K10;
9. Recommended interval of forging temperature; 10. At the
beginning; 11, At the end; 12, Low-carbon chromium: 15KH,
20KH; 13, Normalization; 14. Casehardening, hardening,
low-temperature tempering; 15. Good; 16. Average-carbon
chromium: 30KH, 35KH, 38KHA, 40KH; 17. 1) Normalization,

2) Temper hardening; 18, Without processing (before improving);
2) Cyanidation, hardening, low-temperature tempering; 3) In-
duction tempering; 19, 30KH-average; 20, (30KH) remainder);
21, Manganese: 40G2, 45G2, 50G2; 22, 1) Normalization,

2) Temper hardening, normalization; 23, Very low; 24. Low-
carbon chromium-manganese: 18KHGT, 25KHGT, 30KHGT, 25KHGM,
20KHGR; 25. Casehardening, hardening, low-temperature tempering;
26. Average; 27, Average-carvon chromium-manganese and

boron: 4OKHGTR, 40R, 45RP, 40KHR; 28, Temper hardening;

29, 1) Without processing, 2) induction tempering; 30. Low;
31, Chromium-silicon: 33KHS, 38KHS, 40KHMS; 32, Temper
hardening; 33, Low; 34, Chromium-silicon-manganese,

30KHGS, 30KHGSA, 35KHGSA, 38KHGS; 35. 1) Normalization,

2) Temper hardening; 36, Hardening and low-temperature
tempering (after normalization); 37. Low; 38, Low-carbon
chromium-..ickel, 12KHN3A, 12KH2N4A, 20KHN3A, 20KHZN4A, 20KHNR;
39, Normalization; 40. Casehardening, hardening (single
thickness or double), low-temperature tempering; 41l. Moderate
(after welding, annesling is recommended); 42, Average-carbon
chromium-nickel, 40KHN, 4OKHGNR; 43. 1) Normalization,

2) Temper hardening; 4&44. 1) Hardening and low-temperature
tempering, 2) Induction tempering (in both cases normalized);
45, Low; 46, Chromium-manganese-nickel: 15KHGNTA, 20KHGNTR;
47. Normalization; 48, Casehardening, hardening, low-
temperature tempering; 49, Moderate; 50, Nickel-molybdenum:
15NM, 208M; 51. Normalization; 52, Casehardening, hardening,
low-temperature tempering; 53, Good; 54, Low-carbon
chromium-nickel-molybdenum, 20KHNM; 55. Normalization;

56, Casehardening, hardening, low-temperature tempering;

57. Moderate; 58, Average-carbon chromium-nickel-molybdenum
40KHNMA; 59. Temper hardening; 60, Induction tempering;

61, Very low; 62, Chromium-nickel-~tungsten, 18KHNVA, 63,
Normalization; 64, Casehardening or cyanidation, hardening
and low~temperature tempering; 65, Moderate (after welding
annealing is recommended); 66, Chromium~-aluminum: 38KHYU,
38KHMYUA, 38KHVFYUA; 67. Temper hardening; 68, Nitriding;
69. Low,

1., Materials and procedu:res used during thermal processing
of alloy automobile steels are pregented in Tables 36-38,
2. Materials for welding and surfacing are given in Chapter V
of this handhook, ) .
3. Por the pnit of machinability, the machinability of steel 45
is used,
~]3-




COMPOSITION OF GASES AND BATHS USED

FOR CHEMICAL-THERMAL AND THERMAL PROCESSING OF

TABLE 36.

3

STEEL AUTOMOTIVE COMPONENTS
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Table 36, con't,
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Table 36, con't,
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Key for Table 36: 1, Brand of steel; 2, Characteristic
components; 3, Tentative procedure of thermal processing;

4. Composition of gas, baths, cooling medium; 5, Result of
thermal processing; 6. 4OKH (38KHA, 4O0KHN); 7. Bolts of
connecting rod covers, flywheel bolts; 8. Temper hardening.
Hardening at temperature 850 10°C, time of heating--- 10 min,
time of holding, 5 min; 9., Sub-tempering heating in a bath:
Na2C03--- 65-70%, NaCle== 28-31%, NaCN--= 1-2%: 10. Control of
hardness, in the absence of cracks and in tearing (the smallest
magnitude of tensile force 7000 kg (force)); 11, Cooling,
wagshing; 12, Cooling medium--- axle grease; 13. Tempering
at temperature 620-670°C, holding in a furnace--- 35 min.
Cooling; 14, Self-emulsifying oil (1.5-3% aqueous solution
NasCO4); 15. 30KHGT, 20KHNM, L8KHNM, 18KHGT, L5KH, 20KH2NGA;
16. Rear .axle gears, kingpins, push rods, piston pins,
differential axles of drive axles; 17, Gas casehardening

at temperature 940 T 10°C, time 9-12 hours; 18, Composition
and approximate flow of gas during casehardening in a 3-zone
gas carburizing furnace: endo-gas (feeder of the expanse

of the furnace)--- 20-25 m3/hr; municipal gasl--- 1,5-2,0
m3/hr; 19. Depth of layer: for steel 30KHGT, 15KH-=--

1,0-1.4 mm; for steel 20KHMN, 18KHGT, 20KH2N4A=== 1,2-1,6 mm;
20, Hardening with temperature of 840 t 100C; Annealing at

210 t 10°%; Cooling; 21. Axle grease; 22. Hardness of
exterior surface--- HRC 56-62; 23, 1In air; 24, 25KHGM, 25KHGT,
20, 08; 25. Transmission shafts and gears, transmission
shifting forks, bearing washers of differential axles and
planetary pinions; 26, Gas cyanidation (nitrogen casehardening)
at temperature 860 t 10°C, time: for shafts--= 9-10 hrs,

for gears--- 5-7 hrs, for brackets and washerg--« 3-4 hrs,
Hardening by degrees with temperature of partial cooling

830 + 10°C; 27, Composition and approximate flow of gas

(in a 48-bottom plate non-muffle unit): endo=gage== 3540 m3/hr,
municipal gas=~= 0.9-1.0 m3/hr, ammonia--- 0,6-0,8 m3/hr;

28. Depth of layer for shafts of steel 25KHGN and 25KHGM,
0.8~1.1 mm: and for gears, 0.,5-0.7 mm; for forks of steel 20=--
0.3-0.5 mm; for washers of steel 08, 0.15-0.30 mm; 29,
Tempering at temperature: for steel 25KHGM--- 150-1700C; for ste
steel 25KHGT--- 190-210°C; 30. Cooling medium--- oil MS-20,
temperature = 170-190°C; 31, Hardness of exterior surface HRC
60-65; 32. Cooling; 33, 1In air; 34, 35KH; 35. Shafts
and gears of transmissiofi housing of automobile GAZ-53 and

its modified versions; 36, Cyanidation, hardening, tempering;
37. Depth of layer 0.6-1.00 mm, hardness of exterior surface
HRC 58=65; 38, Al2 (A?0); 39, Adapter nutsg, catches,
synchronizers, rollers; 40. Liquid cyanidation at temperature
860 10°C, time of heating=-- 15 min, holding--- 20 min;

41, Blectrode Lath solution, %: Na2C03--- 50-60, NaCl--=-
28-31, NaCN-~- 12-15; 42, Depth of layer--- 0,15-0,20 mm;

43, Hardening and washing, tempering at temperature 210 F
10°C, time--- 60 min, cooling; &4, Self-emulsifying oil;

45, Hardness HRC 52-56, testing of all components with a

calibrated file; 46, 4OKH; 47, Transmission gears and



Key for Table 36, con't: shafts of automobiles GAZ-51, MZMA,
ZAZ, 48. Liquid cyanidation at temperature 815-830°C, time---
90 minutes, tempering u«t temperature 210 } 10°C; 49. 1In air;

50, Electrode bath solution, %: CaCO3--- 45-50, WaCl--- 30-35,
NaCN--~ 20-25; 51. Depth of layer--~ 0.2-0.4 mm, hardness of
exterior surface HRC 48-53; 52. Cooling; 53, 1in air;

34, 45 select (carbon 0.45-0,50%); 40 select (carbon 40-45%);

55. Crankshafts, piston pins, camshafts, flywheel rims, etc;

56. 1Induction tempering. Frequency of current during heating

of piston pins, 15,000 hertz, other components, 8000 hertz,
Cooling; 57. Water (0,5-1.0% solution of bichronate);

58, Depth of layer for piston pins-~-- 1,2-1,7 mm, for other
compouents~~- 3-4 mm, Hardness of exterior surface of piston
pins HRC 58-65, other components, HRC 52-62; 59. Self-tempering;
60. 4OKHNMA, 30KHGSA, 35KHGS, 38KHGSA, 40KH, 40KHGTR, 45RP,

40R; 61, Differential axles of rear axles; 62, Induction
tempering; 63. Water; 64, Depth ol layer~-- 3-5 mm,

Hardness of exterior suiface for steels 35 KHGS, 38KMGSA, HRC 38-44;
for remaining steels HRC 48-58.

1. Composition of Saratovskii municipal gas, %: COp---
up to 0.4; CyHo (1N ORIGINAL TEXT PART OF THIS WORD IS ILLEGIBLE),
up to 0.4; 02 up to 0.2; CO up to 2.0; Hy up to 10, CHy + CpHg
--- 80-95, Np--- up to 3. Besides municipal gas, for gas
carburization, one can use a propane-butane mixture, pyrobenzol,
clarified kerosene znd other gasifying products.

-7¢
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TABLE 37. COMPOSITION AND FRACTIONS FOR CASEHARDENING
IN A HARD CARBURIZER!

Kapdopitsa ro
Cocras rapowopitsatopa, PpaKumn z“p\(‘glfcifégmé;:““ > fl(él:l‘;'r;t_?)r?cl;l:urfnp
o0& 5e07 6%, % roCT 653550, %
4 Yrone apesecnwit Gepesosudt . . .| 16 Octanunoe -
5 Kasennoyronvuuil noaykoke . . . - OcTaasnoe
6 Yraekucauii Gapuit . . . . . e e 204-2 10—-15
7 Venexucast Kadbuuit, #e Goaee . . 2 3,5
8 Cepa, ne Gonee . . . .. . ..., 0,06 0,35
9 Kpemunepas KieaoTa b Nepecuete Ha 17
1% OKHCb KPeMHuA, He Conee . . . . . . 0,3 He wapmupyerten
10 Jleryune pemecrtea, ue Goace ., . . 0,5 18  To xe
11 Saaiv, ue Quade v o 0 0 b 0w . . 4.0 »
12 Ppakuny
13 Menee 3,5 md L, .. .. L .. 19 tHe 6oaee 2 5
14 oT 3,000 10w . .. ... .. 92 80
15 210 2 Moy L, 6, 15

Key: 1., Composition of carburizer, fractions;

2, Carburizer of charcoal (birch), GOST 247-64, %;

3. Carburizer semi-coke GOST 5535-50, %; &. Birch
charcoal; 5., Carboniferous semi-coke; 6., Carbonate or
barium; 7., Carbonate of calcium, not more than;

8. ©Sulfur, not mere than; 9. €4 .con acid in a
conversion of silicon oxides, n.. more than; 10, Volatile
substances, not more than; 11, Moisture, not more

than; 12, Fractions; 13, Lees than 3,5 mm;

14, From 3.5 to 10 mm; 15, From 10 to 14 mm;

16, Remaining; 17. Not normalized; 18, Ditto;

19. Not more than,

1., Can be used in other solutions,
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TABLE 38.

COMPOSITION OF SALTS AND ALLOYS USED

IN HARDENING AND TEMPERING FURNACES--~ BATHS

feuneparypa fempeparypa X .
1 aaapnenum oC z)pmioc():mnm 3 NIEMHNECKH coCTaB, Yo
137 15050 NaNQ, — 45, KNO,~ 55
@25 9RREN MAND, 38, KNO,- -850
317 325-600 NaNQq— 100
337 350—600) KNOy— 100
435 180780 NaCl =21, BaCl,—31, CuC' —48
530 5L0—8T70 NaCt—20, CuCly~30, KCI= %0
020 850910 NaCl—35 Na,CO,—65
060 720900 NaCl — 44, KZI—56
803 530-1100 NaCl — 100
900 160— 1350 B. Cly— 100
Key: 1. Melting point, °C; 2. Temperature for use,
OC; 3. Chemical composition, %.
Annotation. At temperatures higher than 55097, saltpeter

decomposes. At temperatures higher than those shown in the

table, the temperature of saltpeter enters into chemical
combination with iron and cast iron, which can cause a dangerous
explosion, A charge is not permitted in a bath of moist comporents
and also contaminants of carbon black or coal.
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TABLE 39, POSSIBLE SUBSTITUTIONS OF BRANDS OF STEEL

1 YraepoareTwe cranu 2 Jeinpot anume C1a.u

1
4 Mapkn cTaact Sln.\w.nuwm 6 Maprn < raaeh

3amehnembie Mapry craaeh ;o eaeii? mapuy cianen 30 1eHnTenel'

7 Cr.1; MCr.l; KCr.) g 08, 10 9 40re o5, by, 0! 10
11 Ci.2; MCr.2; KCr.2: 6Cr.3| 1210, 15; 1s0 {13 2 COl. 65. 6503 70. oA 14
15 Ci.3; MC1.3; KCr.3 16 15; 20, 150 208 {17 s0r2 70, 70 651 18
19 Cr.4; MCr.4; KCr.4; BCr.4] 20, 20r; 25; 251" {27 15X I5XA, 20X: 12XH3A 22
23 Cr.5; BCr.5; MCr.5; KCr.5] 30; 3007 35, 350 |25 20X PENETL 12X1H3A 26
25 40, a0 30
27 C1.6; MCr.6; BC1.6; KCr.6] 451 451 50 501 {29i2XI13A | UXHI3A, 20XHP
Q3XIT, SOXTHP;

34 35 12X2114A
33 Cr.7; MCr.7y KC1.7 6; o0l 05; 65T 1V 12X2114A | YOA2HMA: 20XHPy

o0XTHTP
35 08; 08kn 3y o 10 - 401800 Qe
10; 10xn 13; t5xn; 150 |43 18XIT ONITy 20X0P
15; 15kn 25 157 20; 20mn |46 25XP°T 2 XMy 30XIT
20; 20Ku 44 200, 25 4,9 95XI'M 2\IT
25 250 30 BI 35X 4uX
30 0r; 35 Sg 40X 45X; 40XP; 40XH
35 350 40 55 38XA 33X; 40X; 40XH
40 40T; 45 57 10X 45X1; 40XTHTP
45 457 50 5030XMA $HXMA
" 50 50T; 55 %1 30XIC SOXICAy 35XTC;
S8XI'CA

W
—

S Oy O Lnnn Wn e LW
W N 0 VBN OB NICVN

———— —————— - ——— n

Key: 1. Carbon gteel; 2, Interchangfable brands of
steel; 3. Brands of steel gsubstitutes™; 4. Steel
alloys; 5. Interchangeable brands of steel; 6. Sub-
stitute brands of steell; 7. Sc.l, MSt.l, KSt.l;
8. 08, 10; 9, 40G<; 10. 55, 60, 60G; 11, St,2;
MS«t.2, ¥st, BSt,3; 12, 10, 15, 15G; 13, 45G2;
14, 60G, 65, 65G, 70, 10KH; 15. St.3. MSt.3, KSt.3;
16. 15, 20, 15G, 20G; 17. 50G2; 18, 70, 70G, 65G;
19, St.4, Mst.4, KSt.4, 8St.4; 20, 20, 20G, 25, 25G;
21, 15KH; 22, 15KPA, 20KH, 12KHN3A; 23. St.5,
BSt.5, MSt.5, K3t.5; 24, 30, 30G, 35, 35G; 25. 20KH;
26. 18KHGT, 12KHN3A; 27, St.6, MSt.6, BSt.h, KSt.6;
22. 40, 4uG, 45, 45G, 50, 50G; 29. 12KHN3A;
30. 20KHN3A, 20KHNR; 31. 25KHNGT, ZOKHGNR;
32, 12KH2N4A; 33, St.7, Mst.7, KSt.7; 34, 60,
60G, 65, 65G; 35. 12KH2N4A; 36, 20KH2N4A, 20KHNR;
37. 20KHGNTR; 38, 08, 08kp; 39. 70, l0kp;
: 40, 15NM; 41. 20NM; 42, 15, 15kp, 15G; 43, 18KHGT;
? 44, 30KHGT, 20KhGR; 45, 15G, 20, 20ko; 46, 25KHGT;
B 47. 25KHGM, 30KHGT; 48. 20G, 25; 49. 25KHGM;
& 50. 25KHGT; 51, 35KH; 50, 4OKH; 53, 4O0KH; S4. 45KH,
. 4OKHR, 40KHN; 55, 38KHA; 56. 35KH, 40K, 4OKHN;
57, 4OKHN; 58. 45'HN, 40KHGNTR; 59. 39KHMA;
) 60. 35KHMA; 61. 30KHGS; 62, 3)KNGSA, 35KHCGS;
‘3 63. 38KHGSA.
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Key for Table 39, con't.

1. Substitute brands of steel are shown which guarantee
approximately the same or slightly better mechanical
properties in comparison with the interchangeable steels;
their use is more expedient economically, By this the
cost of the components is somewhat improved,

§ 3. Low-Alloy, Coil-spring, High-Temperoture and Ball-Bearing S -eels

Low-alloy structural steels in comparison with carbon steels are
distinguished by high strength, resistance to abrasion and corrosion as a
result of the increased content of manganese, chromium, nickel and copper
(Table 40).

. Low-alloy steels are divided into two groups: A and B (Table 41).
For making automotive parts, it is preferable to use steels of trademarks
1862, 12G2, 14G2 and 14KHGS (for cross members and lengthwise shafts).
Besides this, steels of group A can be used in automotive manufacture and
the automobile repair industry as a type of rolled goods (steel 14G), for
making comporients of metal-cutting machines (steels 15KHSND and 10KHSND)
and critical welded construction,

Alloy coil-spring steels (Tables 42 and 43) are widely used in structural
domestic automobiles for making suspension components (coil and leaf springs).
¢ .icon steels 55582, 60S2, 60S2A and chromium-manganese 50KHG and 50KHGA
(see section 4) are the most widely used, Chrowmium-vanadium steel 50KHFA
is used for making torsion plates of automobiles ZA-965 'Zaporozhets' and
engine valve springs,

In machine construction a very large amount of high-alloy corrosion-
resistant, high-temperature, heat-resistant brands of steels and alloys are
used which vary in their use, properties and chemical compositions. In
automobile construction, high-alloy, heat-resistant steels (Table 44) ave
used mainly for making automobile engine valves. Moreover, along with
the standard (GOST) they use non-standard (non-GOST) factory brands of steels.

Ball-bearing steels (Table 45) are used for preparing push rod rollecs
of automobile engines, starters, booster pumps, steering mechanisms of
automobile ZIL-130 and, mainly, components of ball and roller bearings.
These steels, after thermal processing (hardening and low-temperature
tempering) are distinguished by very high resistance to abrasion,
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TABLE 40,

THE CHEMICAL COMPOSITION AND MECHANICAL
PROPERTIES OF LOW-ALLOY STRUCTURAL STEELS FOR METAL
CONSTRUCTION (GROUP A, GOST 5058-65)

] 2 Al ivuchn Coctan, %0 3 Mexangyeckue csolicTsa”
Mapka 4 ‘0-:5
- ‘ pn
craan Cc FY) Mo \In;;l".' A;.)"“;', H, “s "40"(:.
&l ujemt
147 0, 12— | 0,17— | 0,10— 10 29 21 3,5
0.18 0,37 1,0
157 0,16— | 0,17— | 0,80— | 48 32 22 3.5
0,22 0,37 1,15
csfte <012 0,17— 1,40— 45 30 21 3
0,37 1,80
1402 0,12— 0,17— 1,20— | 46—47 | 3334 21 3,5-3
. 0,18 0,37 1,60
1802 0, 11— },25— i,20—~ 52 36 21 k)
0,20 0,55 1,60 .
121 c | 9.09— | 0,50— | 0,80— 47 32 26 -
0,15 0,80 1,20
167C 0,12— | 0,40— | 0,90— | 4650 | 28—33 21 3
0,13 0,70 1,20
177C 0,14~ | 0,40— | 1,00~ | 50—52 | 34—35 | B |3,5—4,5
0,20 0,69 40
09r2C <0.12 | 0,50— | 1,30— | 44—50 | ©7—35 | o 3,5
0,80 1,70 .
10I2Cl1 <0,12 0, N— [,30— 46—52 3238 21 3
1,20 1,65
150 0,12— 17— 0,%0— | 4852 | 13438 21 3—4
0,18 0,47 1,20
14X['C 0.1}~ 0,40— 0,90— 50 3H 22 4
0,16 0,70 1,30
15XCHA 0,12— | 0,40~ | 0,40— 50 35 21 3
. 0,18 2,70 0,70
1oXC SO 080~ 0,50-- | 52-51 | 10 19 5
1,10 0.8
83



Key for Table 40: 1. Braand of steel; 2, Chemical composition,%*;
3. Mechanical properties¥¥; 4, kg (force)/mmz; 5. at 40°C,

kg (force)m/em?; 6. 14G; 7. 19G; B. 09G2; 9. 14G2;

10, 18G2; 11, 12G8; 12, 16G8; 13. 17GS; 1l4&. 09G2S;

15, 10G62si; 16, 153GF; 17. 14IHGS; 18. 15KHSND;

19, 1OKHSND.

* St-~el 15GF contains 0,05-0,10 % vanadium, Chromium content:
in steel 1.<1GS, 0.50-0.80%; in steel 15KHSND and 20KHSND,
60-96%, in the remaining steels up to 30%, Nickel content in
steel 15KHSND--- 0.30-0,.60%; in steel 10KHSND, 0.50-0.807%, in
the remaining steels up to 0.307%, Thke copper content in
steel 15KHSND, 0.20-0.40%, in steel 10KHSND 0.40-0.65; in the
remaining steels up to 0,30%.

4% The largest values of the breaking point and yield
point for the minimum thickness of rolled goods (4~10mm),

#%% The impact strength for steel 12Gs, 09G2S and 10G2S1
at 20°C is equal to 6 kg (force)m/cm?; for remaiming steels it
is not shown.
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TABLE 41, THE CLASSIFICATION OF LOW-ALLOY STRUCTURAL
STEELS (GOST 5058-65)

1 Fpynns cranan z/\u;ma CTahh 3 {ipusenenne
A. Cmase 0aa MemMOAAUYECKNX KOHCMPYKKUA
4 MspranuosucTas 5 141, 197, 6 Crane 147 —kpyrantt, KBappaTibW,
0912, 1412, | noaoconoll # npodRIbHLE HPOKarF, 02
1852 1aNLRLIC ~=OTRCTCTBENUBIE  CHAPHIT®
ANCTORKE  honeTpykumi: 141 2—non2
pedwua pam (3HU1)
7 Kp- muiemapranuonuctan 2TC: 161 C; Craas 12VC—norepcanni:  apiomo
re, oorec: wnshtx pam (CA3); octanbunie —ot
10r2C1 BerCTRCHIILIC CBAPHLIE KOHCTPYKIMN
10 Mapranuesosanamuenan | 11 157® L2 Jhuetonn e coapible KOHCTPYKUMI .
13 Xpomoxpemnemapran: 14 14XrC* 13posossusie Gankn apTOMOGIALHDLY
uepas paM. oFfweTCTREHULE CBapHbie TPYOL
1 & pomokpenmuennxkesesan 1715XCH A, 18 Xomooue BAAKKH,  MeTaadwuerkue
€ Meabio 1OXCHA KOhuiPYhunit, CiPudTeabLie epis =
CBAPHLIL W KJCTaHible

B
5. Cmaad 048 GpMULORUNUR IXEALIO0CIONINA KORCIPYKYLA
21
19 Kpemuemaprauuesan 350C, 18I2C: ApMatypa ANA apMH)OBaHHA Kenae-
2512C 3060 UL BX KONETPYKWLY
Xposmomaprantienan ¢ 23 20X 24To we
WHPK OHIEM .
Kpemuucran 26 8¢

25

Key: 1. Group of steel; 2, Brand of steel; 3. Use;

4. Yanganese; 5., 14G, 19G, 09G2, 14G2, 18G2; 6. Steel
14G-~= round, square, strip and shaped rolled goods; the
remaining, critical welded sheet construction; 14G2-~-
cross members of the frame (ZIL); 7. Silicon-m ~janese;
8. 12G6S, 16GS, 17G6S, 09628, 1062Sl; 9. Steel 12GS-~-
cross members of automobile frames (GAZ); the remaining=««
critical welded construction; 10, Manganese-vanadium;

11. 15GF; 12, Sheet welded construction; 13, Chromium-
silicon-manganese; 14, 14KHGS; 15. Lengthwise shafts

of automotive frames critical welded pipes; 16, Chromium-
silicon»nickel with copper; 17, 15KHSND, LOKHSND;

18, Feed shafts, metal construction, structural members-=--
welded and riveted; A, Steel for metal construction;

B. Steel for reiniorcement of iron-concrete congtruction;
19. Silicon-manganese; 20. 35GS, 18G2S, 25G2s hardware for
for reinforcement of iron-concrete comstruction; 22,
Chromjum~manganese with zirconium; 23, 20KHG2TS;
24, Dditto; 25, Silicon; 26, 80S.

* Lengthwise shafts of the frame are also prepared

from steels 15GYUT, 30T (ZIL) and LSKHGS (MAZ), not
gspecified by GOST.
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TABLE 42,

STEELS (GOST 14959-69)%

CHEMICAL CQOMPOSITION OF COIL-SPR}JG~ALLOY

1 2 Xitwnuecnhutt coctan, %
Mapka crank c st Mo er 3;75..1'2- 3‘~L;n'.'-§
4 55C2A 0,53--0,58 | 1,50—2,00 { 0,60—0,90 | <«0,30 0,010 | 0,040
55I'C 0,52—0,60 | 0,50 -0,80 | 0,60—-0,90 <0,30 0.015 | 0,010
2 52 0,470,553 | 1,80—2,00 | 0,60—=0,9 | 0,30 0,010 ] 0,010
9 E5C2 0,52—0,60 1 1,50—2,00 | 0,00- 7 90| «0,% 0,010 [ 0,01
8 4uC2 0,57—0,65 § 1,50—2,06 | 0,60—0,90 <0,3%0 0,01C | 0,010
9 LHC2A 0,53—0,63 | 1,60=2," 1 0,00=0,90 <0,30 0,001 0,00
10 70C3A 0,66—0,74 | 2,40—2,¢ 1 0,60—0,9% |  <0,30 0,08 | 0,035
} 50XI 0,46-0,54 | 0,17—0,37 | 0,70--1,00 | 0,90—1,20 [ 0,010 | 0,01
i 50XTA 0,46—0,51 1 0,17-0,37 ; 6,80—-1,00§ 0,95—1,20 | 0,030 | 0,0%
13 50N®0A 0,46—0,54 [ 0,17—0,37 | 0,50=0,80 | 0,60—1,10 [ 0,030 { 0,035
14 soXraoA 0,48=-0,55 | 0,17—0,37 | 0,80—1,00 | 0,95~1,20 | 0,030 { 0,39
15 qocexaa 0,56—0,064 | 1,40—1,80 | 0,10—0,70 | 0,90—1,20 | 0,030 | 0,035
16 6UC2XA 0,56—0,64 } 1,40—1,80 | 0,40-0,70 | 0,70—1.00 | 0,030 | 0,033
17 CTmomA noevoaen s one b 791 %) <0,3¢ ¢,020 | 0,077
18 tnCati2A 0,50—0,64 | 1,40—1,80 | 0,40-0,70 |  <0,30 0,030 | 0,035
19 GUCTA 0,56—0,64 1 1,301,801 0,80~1,00 0,30 0,03 | 0,04
% 70C2XA 0,55--0,75 | 1,40—1,70 | 0,40—0,60 | 0,20—0,30 | 0,03 | 0,03
50XCA 0,45—0,55 | 0,80—1,20 | 0,30—0,50 | 0,80—1,20 | 6,03 | 0,0
22 s5Xrp 0.52—0,60 [ 0,17—0.37 | 0,90—1,20 | 0,90—1,20 | — -
é Key: . Brand of steel; 2, Chemical composition, %;
t 3. Not more than; 4. 55S82A; 5. 55GS; 6. 50S2;
A 7. 5582; 8. 50S82; 9. 60S2A; 10, 70S3A; 1ll. S5OKHG;
3 12, 50KHGA; 13, SOKHFA; 14, 50KHGFA; 15. 60S2KHFA;

16. 50S82KHA; 17,
20, 70S2KHA; 21.

6552Va; 18. 60S2N2A; 19,
22. 5S5KHGR.

605GA ;

»

50KHSA ;

* Vanadium content:

in steels 50KHRA and

60S2KHFA--~ 0,10-0,20%; in steel 50KHGFA--- 0,15-0,25%,

Steels 65S2VA contains 0,80-1,20% tungsten,

Nickel

contert in steel 60S2N2A, 1.40-1.70%; in steel 70S2KHA,
up to 30%; in the remaining steels, up to 0.40%.
Steel 55KHGR contains 0,001-0.003% boron.
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TABLE 43, THE MECHANICAL PROPERTIES AND RECCMMENDED
PROCEDURE FOR THERMAL PROCESSING OF COIL-SPRING-ALLOY
STEELS (GOST 14959-69)

Pexcim 125083 Pemna repss

l .
Mexanuy ae feonon Ol Mexa
I N N e I [ L
Mapkn cranm 32 o !z"; L) 6_ (z Mipka ¢1anq 2a 42" 6 | 6
e =iz I % :® g leog| I =
T S S B FRE[EITL -3 -
BEAEEIEN R ;' b t::;g:!a‘t,s
7 o C 820 | 480 ) 80)100] 8 }] S3XI'P 17] &30 1 450 |1253140] 5
& HC2 870 | 400 {1101120} € |[ 50XU'®A L8] 850 | 520 !120]130] 6
§ S50l2 870 | 460 1120[130} 6 1l soXdA 190 w59 | 520 10l12ol 10
{? COC2A 870 | 460 § 101100 & 1 gecoXA 20| a70 | 420 [1001180) 5
SrooA 870 1 460 1011006 4 gucoxwm1] 50 | 410 170100 5
12 w2 360 | 460 [120]150) 6 ] =05 s ; 019
3 708 860 | 400 116011801 3 63C2BA 221 660 | 420 {1701190¢ &
}_4 50XC 810 | 490 11iofis0] 5 [f COC2i12423) 850 | 420 {160(175| &
15 suXfA 840 | 490 [120] 130 6 I 70C2XA 24 860 | 460 [160]|180| 6
1~ S0XCA 550 1 520 112011351 ¢ V1 GGCTA o5l 860 | 400 ] 140160} 5

Key: 1, Brand of steel; 2., Procedure ff thermal
processing; 3, Temperature of hardening";

4., Temperature of tempering; 5. Mechanical
properties; 6., kg (force)/mmz; 7. 55GS;

8., 5082; 9, 55823 10. 60S2A; 11, 55S24;

12, 60S2; 13, 7083A; 14, S50KHG; 15, 50KHGA;

16. 50KHSA; 17, S5KHGR; 18. 50KHGFA; 19. 350KHFA;
20, 60S2KHA; 21, 60S2KHFA; 22, 65S2VA;

23, 60S2N2A; 24, 70S2KHA; 25, 60GSA.

1. Quenching medium for steels 5082, 5852, and

5582A-~- 0il or water, for all remaining steels---
oil.
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CHEMICAL COMPOSITION OF HIGH-ALLOY

TALLE 44,

HEAT-RESISTANT STEELS
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Key for Table 44: 1, Brand of steel;
%; 3. According to GOST 5632-61; 4,
alloying elements; 6., Not more than;
8. 4KH10S2M; 9. 3KH12N782; 10,
KHI8N9; 12, KHI8NY9T; 13. KHZUN14S2; 14, 1KHL2SYU; 15,
16, ESKH8, KH9S2; 17, El107, 18, KH18S2M; 19, E172;
20. KHI3N7S2; 21, EI169; 22, 1KHISN9; 23, EYAl; 24,
IKHIBNOT*; 25, EYATT; 26, EI211; 27, E1404; 28, KH128YU;
29, ESKH6M; 30 EI992, KHV; 31, EP303%*; 32, 5KH20N4AGY;
33. EP48, KHSR; 34, EP332,

2, Chemical composition,
Factory; 5. Remaining a

7. For KH9S2;

4LKH12N14V2M; 11,

KH6SM;

* Steel 1KHISNI9T is used in the automotove repair industry
for lining electrolytic baths,

** Accepted for use, steel EP303B with additive 0.17%
niobium, which is characterized by high heat redistance.

CHEMICAL COMPOSITION OF BALL BEARING
STEEL (GOST 810-60)

TABLE 45,

1 9 Kumnueckuh cocras, %'
Mapra crann
C Mo Si , Cr
3 UIXé I,05=1,15 0,2-0,4 0, 170,37 0,40-0,70
4 1IX9 1,00~—1,10 0,2—0,4 - 0,17—-0,37 0,9)-1,2)
5 1UX15 0,95~1,05 0,2—(,4 0,17=-4,37 1,30—1,65
6 WXI15CI ,95—1,05 1,9-1,2 0,40—-0,65 1,30~1,65
Key: 1, Brand of steel; 2, Chemical composition, %;
3. SHKM6; 4., SHKH9; 5. SHKH15; 6, SHKH15SG.

* Nickel content for all steels, up to 0.3%; copper up to 0,25%;
nickel plus copper, up to 0.5%; sulfur up to 0,02%; phosphorus
up to 00 0277ou

1. Hardness of steel in the condition supplied, HB
179-207; for steel SHKH15SG, 179-217; after thermal processing
(hardening and low-temperature tempering) hardness HRC 60-65.
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§ 4. Brands of Steels, lsed for Making Basic Components of Domestic
Automobiles

For making critical parts of engines (piston pins, crankshafts and
distributcr shafts, connecting rods) high-quality carbon steels (Table 46),
hardened in the first three instances by induction heating, are widely
sed,

For piston pinc of heavy duty enginec low-carbon alloy steels which are
casehardened are used.

In Table 46 data are also presented concerning the use of various brands
of high-alloy heat-resistant steel for making valves of domestic engines,

Exhaust valve collars of new models of engines are fused with heat-
resistant and abrasion-resistant alloys VKHN-1, VKHN-2 and others. The
cavity of the valve of engines ZIL-130 and GAZ-53A is filled with metallic
~odium, whose steam at the time of operating the engine enables ovne to
decrease the operating temperature of the valve plates.

kFor preparing shafts and gears of transmission housings 1low- and
average-carbon alloy steels {Table 47) which are usually subjected to gas
carburization or gas cyanidution (nitrogen casehardening) are used, The
main transmission gears of automobiles, as they bear an especially heavy
load, ave made from low-carbon alloy steels and casehardened, which permits
obtaining a strcng layer on the surface of greater thickness than when
treated by cyanidation {Table 48).

Cylindrical drive gears of the reducing gear of automobile 731-130
are made from the carbon steel 55PP, which, as a result of decreased
hardenability, permits one to obtain, during complete hardening, a hard
surface layer with a sufficiently ductile interior. The remaining
compoanents of the rear axles, made from alloy steels, are either subjected
to casehardening or cyanidation, In Table 49 data are presented on material
of basic components of Cardan transmissions, in Tables 50 and 55--- steering
units,

In Tabte 54 material is chown on components of front non-drive axles
of automobiles ZIL-130 and CAZ-53A, these same brands of steel are used
in constructinn of other models of ZIL and GAZ trucks, 1In Tables 52 and
53 there are data on the material of suspension components of automobiles
and trucks; in Table 51--- material on parts of automotove frames.
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TABLE 46.

MATERIAL FOR BASIC COMPONENTS OF DOMESTIC ENGINES
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Table 46, con't,
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Key for Table 46: 1., Designation of component; 2, ZAZ-965;

3., M2MA-408; 4, M2MA-407; 5. GAZ-21; 6. GAZ-51; 7. GAZ-53A;
8. YAAZ-204; 9. YAAZ-236; 10, ZIL-130; 11, ZIL-164; ZIL-120;
12, Piston pins; 13, Stee} 15KH, casehardening, HRC 60, not less
than; 14. Steel 45 select”, HRC 58-65 (induction tempering)

15. Steel 45 select, HRC 58-65 (induction tempering); 16, Steel
45 select, HRC 58-65 (induction tempering); 17. Steel 45 select,
HRC 58-65 (induction tempering); 18. Steel 12KH3A, casehardening,
HRC 58-65; 19, Steel 15KH, cssehardening, HRC 54-58; 20. Steel
45, HRC 58-65 (induction tempering) 21. Connecting rods ana
connecting rod covers; 22, Steel 40R; 23, Steel 42G2, HB 222-269;
24, Steel 40 select, HB 217-255; 25, Steel 45G2, HB 228-269;

26, Steel 45G2, HB 228-270; 27. Steel 45G2, HB 228-269;

28, Steel 40G, HB 229-255 or 40G2, HB 230-255; 29. Steel 40KH,
HB 228-269 or 45G2, HB 228-269; 30. Steel 40R (lid-steel 40);

31, Steel 40, temper hardened, HB 207-240; 32, Connecting

rod cover bolts; 33, Steel 38KHA; 34, Steel 38KHA, temper
hardened, HRC 30-34; 37, Steel 40KHN, temper hardened;

38, Steel 40KHN, temper hardened; 39, Steel 40KHN, temper
hardened; 40. Steel 40KH, temper hardened, HRC 25-30;

41. Crankshaft; 42. Cast iron VCH 50-1.5 (See Table 13);

43, Steel 45, select HRC 52-62 (induction tempering); 4&4. Cast
iron VCH 50-1,5 (See Table 13); 45. Steel 45A select, HRC

50-60 (induction tempering); 46, Cast iron VCH 50-1.5 (See

Table 13); &7. Steel 50G, HRC 59-58; 48. Steel 65G, HRC

52-62, counterweight--- steel 40); 49, Steel 45 select, HRC
52-62 (induction tempering); 50, Steel 45, HRC 52-62

(induction tempering); 51. Crankshaft gears; 52, Steel 40;

53. Steel Al12 or A20; 54. Steel 45G, HB 170-229; 55, Steel

35 or 40, HB 170-229; 56. Steel 45 HB 170-229; 57. Alloy cast
iron; 58. Steel 35, HB 170-229; 59, Steel 35, HB 150-180; 60,
Camshaft; 61, Steel 15KH, casehardening, HRC 58-63; 62, Steel
40 select, HRC 50-60 (induction tempering) or alloyed cast iron;
63. Steel 40 or alloy cast irnn; 64, Steel 40 or alloy cast iron;
65, Steel 40 gelect, HRC 52-60; 66. Steel 15NM, casehardening,
HRC 56-62; 67. Steel 45, HRC 52-60 (induction tempering);

68, Steel 45, HRC 52-62 or alloy cast iron; 69, Steel 45, HRC
56-62; 70, Safety valve; 71, -Steel KH9S2; 72, Steel KHISR,
HRC 25-35; 73, Steel for KH9S2, HRC 25-35; 74, Steel 40KH,

HRC 30-37 (rod ends HRC 48); 75. Steel 40KH, HRC 30-40 (rod

ends HRC 45); 76. Steel 40KHI9S2 (rod ends HRC, not less than

48); 77. 4KHLI0S2M (EI107), rod ends HRC 35-40; 78, Steel
4KH1082M (EI107); 79. Steel 40KH, HRC 35 (rod ends HRC 42-56);
80. Exhaust valve; 8l. Steel EI1992, working face fused with alloy
VKHN2; 82, Steel EP48, HRC 28-32; 83, Steel 1KHU4N14V2M (EI69);
84, Steel 4KH9S2, HRC 30-40 (rod ends HRD 45); 85, Steel

4KH9S2, HRC 30-40 (rod ends HRC 45); 86, Steel EF303, fused with
VKHN-1 (valve, HRC 30, fused, HRC 20-30); 87, Steel KH1BN9

(EYA1l) head, 40KH or 40KHN--- rod (end of rod HRC 42-56);

88, 4KHL4N14V2M (E169), rod 40KHN; 89, Steel EP332, fused

VKHN-1 (NKH25S83) or alloy KHN6OVU; 90. KH10S2M--~ head, 40KH--~
rod; 91, Rocker arm; 92, Steel 40KH, contact surface

cyanided, HRC 56-62; 93. Steel 20KH, cyanidation, hardness of

«03.



Key for Table 46, con't:

file; 94. Steel 45, HB 170-217; 95, Steel '7, cast, HB 170-217
{sphere, HRC 55); 96. Steel 20, caseharden’cg, HRC 56-63;

97. Steel 45, HB 170-217 (sphere HRC 55); ‘o. Steel 45L;

99, Push rod; 100, Steel 35; 101, Steel 35, fused ends---
alloy cast iron, HRC 35-50; 102, Steel '5%P, fused--- alloy
cast iron, HRC 60; 103, Steel 40KH, rolier SHKHLS5, axle of
roller, steel 15NM; 104, Steel 45, roli2» SHKH1S5, axle of
roller, 15KHS; 105. Steel 35, fused- = ..loy cast iron, HRC 60;
106. Steel 15KH, casehardening, HRC 54 '2: 107, Flywheel rim;
108. Steel 40 select, HRC 42-49; 109, 5ceel 45, HRC 48-53
(induction tempering); 110, Steel &5 ¢ 40, HRC 45-49
(induction tempering); V11, Steel &5 [@RC 48-56; 112,
Casehardening, HRC 54-62; 113, Steel :5; 114, Steel 45, HRC
35-45; 115, Bolts attaching the flyr .zel; 116, Steel 40KH,
temper hardened, HRC 25-30; 117, St'.1 38KHA, temper hardened,
HRC 25-32; 118, Steel 38KHA, temper -ardened, HRC 25-32;

119, Steel 40KHM, temper hardened, "iC 25-32; 120, Steel

40KH; 121, Steel 40KH, temper hard. .«d, HB 255-285,

1. Inner cavities of ZIL-130 an< GAZ-53A valves filled with
metallic sodium,

2, Content of carbon in steel vsed to make piston pins is
limited to 0,45-0,50%.
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TABLE

47. MATERIAL OF BASIC COMPCNENTS OF THE
REDUCTION GEAR BOX OF DOMESTIC AUTOMOBILES
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Table 47, con't,
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Key for Table 47: 1. Designation of component; 2., ZAZ-965-
(Zaporozhets); 3 '"Moskvich-407'", 'Moskvich-408"; 4, CAZ-21
"Volga'; 5. GAZ-51; 6. GAZ-53; 7. MAZ-200; 8. ZIL-~164;

9, 2IL-130; 10, Drive shaftl; 11, Steel 33KH, casehardened
to a depth of 0,2-0.4 mm, on teeth, HRC 56 (remainder HRC 48);
12, Steel 35KH, casehardened to a depth of 0.2~0.4 mm, on
teeth, HRC 56 (remainder HRC 48); 13, Steel 35KH, casehardened
to a depth of not less than 0,18 mm, HRC 48-53; 14, Steel 40KH
casehardened to a depth of 0.15-0.18 mm, HRC 48-53; 15. Steel
35KH, casehardened to a depth of J.5-0.8 mm, teeth HRC 60, not
less; 16, Steel 15KHGNTA, casehardened to a depth of 0.9-1.2 mm,
teeth HRC 58~64 (core HRC 30-45); 17, Steel 30KHGT, case~
hardened to a depth 0,7-1,1 mm, HRC 58-64; 18, Steel 25KHGM,
nitrogen casehardened to a depth of 0,5-0.7 mm, HRC 60-65

(core HRC 35-4 (illegible)); 19. Driven shaft; 20, Ditto;

21, Stcel 40KH, collar under bearing HRC 56 (induction
tempered), remainder HB 269-302; 22, Ditto; 23. Ditto;

24, Steel 35KH, casehardened to a depth 0,6-1,0 mm, collar
under second gear HRC 60-65 (the remainder 48-55); 25. Steel
15KHGNTA, casehardened to a depth 1,0-1.3 mm, HRC 58-64,

(core, HRC 25-35); 26, Steel 40KH, induction tempered to a
depth of 1,5-2,0 mm, HRC 56-62 (core HRC 28-33); 27, Steel
25KHG (illegible) nitrogen casehardened to a depth of 0.8-1,1 mm,
HRC 60-65 (core HRC 35-45); 28. Transmission shaft (gear block);
29, Steel 35KH, casehardened to a depth 0.2-0.4 mm, teeth HRC
56 (remainder HRC 48); 30. Steel 40KH, casehardened to a depth
of not less than 0,18 mm HRC 48~53; 31, 'Ditto; 32, Steel
35KH, casehardened, teeth HRC 58, not less than (core HRC 30-45);
33, Steel 15KHGNTA, casehardened to a depth 0,9-1,2 mm,

teech HRC 58-64 (core HRC 25-35); 34. Steel 30KHGT, case-
hardened to a depth of 0.7-1,1 mm, HRC 58~64; 35, Steel

25KHG, nitrogen casehardened to a depth of 0.8-1.1 mm, HRC

57-60 (core HRC 35-45); 36. Gears; 37, Gears of the fourth
gear, drive--- gteel 12KHN3A, casehardened to a depth 1.0-1.1 mm;
HRC 56. Remaining reduction gear box--~ steel 35KH, case-
hardened, teeth HRC 56 (remainder HRC 48); 38, Ditto, axle

of the gear box--~ steel 40KH, HRC 58; 39, Ditto; 40. Ditto;
41, Steel 35KH, casehardened to a depth of 0.6-1,0 mm; teeth
HRC 58, not less (core HRC 30-45, slotted holes HRC 55);

42, Ditto, oil pump gears--- steel 40KH, HRC 28-32; gear forks
of the driven shaft--- gteel 15KHF, casehardened to a depth of
0.5-1.0 mm, HRC 56-62; 43, Steel 30KHGT or 18KHGT, case-
hardened to a depth of 1,0-1,1 mm, HRC 57-62 (core HRC 30-45);
44, Gears of the driven shaft and reverse block (illegible)
25KHGM; gears of the transmission shaft and reverse 25KHGT;
nitrogen casehardened to a depth of 0, --- 0,7 mm, HRC 60-65

for 25KHGM HRC 57-60 25KHGT.

1. Hardness of casehardened and cyanided surfaces is given
after hardening and low-temperature tempering.



1

TABLE 48,
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Table 48, con't,
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Key for T.otle 48: 1, Designation of components; 2, ZAZ-965
""Zaporozhets''; 3. '"Moscovich-407", '"Moskvich-408"; &4, GAZ-21
"Volga"; 5. GAZ-69; 6. GAZ-51; 7., GAZ-53; 8. MAZ-200;

9. 2ZIL-164; 10. 2ZIL-130; 1l. Bevel gears of the main
transmission¥*; 12, Steel 12KHN3A or 18KHGT, casehardened to a
depth of 0,7-1.0 mm, HRC 58-63 (core HRC 26); 13, Steel 20KHNM,
casehardened to a depth of 0.8-1,0 mm, HRC 58~65 (core HRC
2u-38); 14, Steel 20KHNM, casehardened to a depth 1.2-1,5 mm,
HRC 58-65 (thread and groove HRC 28-~43); 15, Steel 20KHNM or
15NM, cascehardened to a depth of 1,5-1,8 mm, HRC 58~63 (thread
and groove HRC 28-43); 16, Steel 20KHNM, casehardened to a
depth of 1.5-1.8 mm, HRC 58-66 (thread and grooves HRC 28-40);
17. Steel 30KHGT or 12KHN3A, -asehardened to a depth of 1.0-1.5
mm, HRC 58-64 (core HRC 26-40); 18. Steel 12KHN3A or 30KHGT,
casehardened to a depth of 1,1-1.5 mm, HRC 58-~64; 19, Steel
JOKH~-- , casehardened to a depth of 1,0-1.5, HRC 78~ (core

HRC 26-40); 20. Differential axles; 21, Steel 4OKHNMA,

HB 302-341, neck under collar HRC 48 (induction tempering)

pins 12KHN3A, HRC 58; 22, Steel 40, HRC 48-58 (induction
tempering); 23. Steel 35KHGS, HRC 35-40; 24, Steel 35KHGS,
HB 388-444; 25. Steel 30KHGS or 30KHGSA, HRC 46-52;

26, Steel 40, induction tempering, HRC 42, not less than

(depth of layer 4mm); 27. Steel 38KHGSA (3BKHGS, 40¥HNMA),

HB 388-444, Removable flange steel 40 HB 241-285; 28, Steel
40KH, HB 370-425; 29, Steel 45-- HRC 56-62 (induction tempering)
or steel 40KHGTR, YRC 50-55; 30. Gears of the differential
axle; 31. Steel 12KHN3A, casehardened to a depth of 0,7-1.0
mm, HRC 58-63; 32. Steel 18KHGT, cyanil:d to a depth of not
less than 0.2 mm, hardness of the file; 33, Steel 20KHNM,
casehardened to a depth of 0.9-1.2 mm, hRC 58 (threads HRC
30-45); 34. Steel 20KHGR casehardened tn a depth of 0.9-1,2 mm,
HRC 58-62 (threads \HRC 30-45); 35. Steel 20KHNM, case-
hardened to a depth of 0.9-1.2 mm, HRC 58, not less than;

36, Steel 18KHGT or 12KHN3A, casehardened to & depth of 1.0-1,5
mm, HRC 58-62; 37. Steel 18KHGT or 3CKHGT, casehardened to

a depth of 1.2-1.5 mm, HRC 56-62; 38. Steel 18KH-- , case~-
hardened, HRC 56-- (core HRC 30-45); 39. Planet pinion;

40. Steel 12KNN3, cyanided to a depth of not less than 0.2 mm,
HRC 56 (core HRC 26); 4l. Ditto; 42, Ditto; 43, Ditto;

44, Ditto; 45, Ditto; 46, Steel 18 KHGT, casechardened

to a depth 1,0-1.5 wm, HRC 56-62; 47, Steel 257H or 25KH
casehardened, HRC 58-~ (core HRC 35-45); 48, Bar of the rear
axle, housingk* of the differential axles; 49, Bar--- steel 10
or 08; 50, Housing of differential axles--- steel 45, Cover
the crankcase of the rear axic~~~ steel 30. Crankcase of the
rear axle XCH 310-10; 51, Fousing of differantial axlegs---
steel 45  Crankcase of rea. axie and cover of the crankcase

KCH 35-10 HB 121-149; 52, Crankcase, pins and flanges---

steel 40, Cover of bar of re.: snle-«- steel 08kp, sheet;

53, Bar--- steel 40L; hovsings of differential axles--- steel 45,
HRC 52 (induction tempering)} 54, ™ar ol the¢ 2rankiase---

XCKH 35-10, Pipes--- steel 45, HKC 48-5%5 /‘nduction tewr :ring).
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Key for Table 48, con't,

Crankcase of the ma..u transmission KCH 35-10, HB 121-149;

55, <~=~--, Pipes of the differential axles~-- steel

pins of tha bar-~- steel HB 270-320; 56, Cross piece or
axle of the planetary differential; 57. Steel 40KH, HRC 28-35,
ends HRC 56-65 (induction tempering); 58. Steel 40KH, HRC
56-62 (induction tempering); 59. Steel 20KHNM, casehardened,
HRC 58, not less than; 60, Steel 20KHNM, casehardened to a depth
of 1,2-1.5 mm, HRC 58, not less than; 61, Steel 20KH, case-
hardened to a deptb of 0,5~1.5 mm, HRC °°, not less than;

62, Steel 18KHGT or 12KHN3A, casehardeneu to a depth of 1.0-
1.5 mm, HRC 58-64 or steel NIPRA, HRC 58-63; 63. Steel

18KHGT, casehardened to a depth of 1,0-1.5 mm, HRC 56-62;

64, Steel 18Kk-- casehardened to a depth of 0.8-1.2, HRC
56-62,

* Hardness of -aschardened and cyanided components is given
after hardening and low-temperature tempering,
*% Crankcase of the main transmigsion of all brands of
automobiles is cast frow forged cast ironm,
%k* Cylinder drive gear from the same steel, driven-~- from
steel 55 PP, HRC 58-63 (induction tempering), core HRC 30-45.

{Part of this table is illegible.}
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TABLE 49.. MATERIALS OF BASIC COMPONENTS OF
¢’ «DAN TRANSMISSIONS

Haumcuopaine 3A3-965 tMockeny- 107, FAJ 21 -
1 neranef «3aRopones «Mocknny-408, «Bonaras 5"“’""'
12 13 14 15 16
Kapaaiuuie Cm. T1abn. 48,] Croon 20,] Craav 15 Cranb 1
Banm 110 YOCH 8 80—90
23 24 25 26 27
Kpecronuiu Crams 20X, Cram, 20X, Crans  20X,| Crann &).5,
Kapaaa HeMenTauns, HeMCHTAUNA, ueMenTauus, UeMeHTaUMA,
{IRC 5765 HRC 57—65 HRC 57—65 [HRC 57—6¢
34 35 J 36 37 38
[Heuopnmxnue] Crass 35, Cram 40,] Cramn 40,/ Craap 40,
suakn (upucapn-! HB 265—302 | HB 2A7—~255 |HB 207—255 |[HB 07—255
sacMue K TpyGe
WA CcTomop:
amecs )
45 45 47 48 i
Croabanuie -— taas  35X,| Craan  30X,| Cram  3(X,
OHAKM uieitka [HRC 45)meiika HRC 48,|weiika fIRC €,
(3axanka T. B. 4.)|0CTaAbIOC ocranbioe
HB 217321 |HB 2771-32]
55 56 57
tlanncowie na- - -— Crane 40X, Crame 40N
KOH2 9 1IK:: HB 269302 [HB 269~3)2
(BTYAKH)
04 65 A0 67
Bitakn-¢-aan Crans 35, Cram 35, - Crunn <5,

L

7 3 Kponwrreiinm-
onopw  npome-
KYTOUHOrO BANA

.80
Cnenupnyec.
Kile

118 255~-302

[4

(Taren  nony-
ocl —C1ab
12X113A, wemar-
Tawun  [IRC 58;
Cyxanb  #aah-
ta—crans 20XH,
UNAHKPOBAIKE,

HRC 56—--60

HB 207255

-
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an Mydra—
CTaL 40,

MOKYTONHOrO
8419 —
Crany 40X,

JHB 207—258

74
AJl4 HB 70
Coeanntean

"B 207255,
ASOSTOBHK AP

18 207235

b

CKOALI AN
DITThd NPOMCK -
104HOTO xap;xal -l
{10ro rana--
cTanb 3,
HE 255~302
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Table 49, con't,

KAAKa T. b Y.,
HRC 40—45

Cm.1h68 45,

HB 170—~229
75

KY  35.10

1B 121—149

84

X80CTOBUK
APOMCIKYTOUNO

TO ANz W CoCAN-
ureinnan My
Ta—ctant_ 40,
4RC 45—-55

HB 255285

9
Craan, 40,
{113 55287
76

Crans U8nn

‘| ancronan

85

Pacnopnas
BTYJKd 007
UKD
APOMCIK yTON-
Horv rana—
cTan, 45,
wehika
HRC 45—I6
(3akanxa
T. B, W)

1B 25528

77
Cramv 80
JHCTOBAR

1B 235285

(:T?hgb 3-"-
HB 207211
78

Cranp  £C
AUCTOB AR

nan 10172,
HRC 43-—-'55

CTa-Zhl 40,

FA3.5) CA3-534 N 164A M. 530 MA3-200 YA3.451
7 5 9 10 1
17 18 19 20 21 22
Cran, 15 Craas 15 Cranp 20 Craas 0 Cranb <0 Crans 15
28 29 30 31 22 33
Cramp  20X,| Crann 20X,| Cram Craan Craan Crans 20X,
uesmenTaunsg, uesmenrauny, [18XTE,  ue|18XTT, we [«8XIT  wanjuesmentaing,
HRC 57-—65 HRC 57—05 |mcutamna, |menrauna, [12XHJA, ue-[I/{RC 57—65
HRC 60—065 |HRC 60-—-6 imcuTauun,
tiRC 58 - 61
39 40 42 43 44
Cram 4 Cranp 40,0 Cramw 35, Cianw 35,0 Crams 40,0 Crass 40,
HB 207255 {18 207—255|HB 207—241111B 207—241]HB 217—255{118 217—255
49 50 51 52 53 54
Crano 40, Cramv 40, Crasnp 45] Craaw 45, To xe Craab 30X,
otsepeTin  nop| HB 2655—285,\HRC 12561118 207—241, weitks
crakan {3axanwal wamm ul 2aKanka UICHKa HRC 48, ne
T.B. 4.), HRC 45, wefixa T.B 4), HRC 42—56 senee,
e settee, | HRC 42—506 |cepauenitna |(3akanka osTalLnoe
0CTARbLIOe HEB 07—=241]t 8. 4.) B 2717321
HB 229268 ’
58 59 60 61 62 63
Cranb 40, sa| Craasd0X,| Craned0X, Craas 40N, Craas 10N Crans 10X

118 269—302

Clanb 35,

79
Ku 3510l
18 121—149

Ay
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My —
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11 224200,
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nponMeKy-
TOMHOTC  Ha
A3 = CTalb
J0X, .
HE 22969
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Key for Table 49: 1, Designation of components; 2. ZAZ-965;
""Zaporozhets'"; 3, '"Moskvich-407", "Moskvich-408"; &4, GAZ-21
"Volga'"; 5. GAZ-69; 6. GAZ-51; 7; GAZ-53A; 8. ZIL-164A;

9. ZIL-130; 10. MAZ-200; 11, UAZ-451; 12, Cardan shafts;
13. See Table 48, differential axles; 14, Steel 20, HB 80-96;
15, Steel 15; 16. Steel 15; %7, Steel 15; 18. Steel 15;

19, <cteel 20; 20. Steel 20; 21, Steel 20; 22, Steel 15;

23, Cardan cross head; 24, Steel 20KH, casehardened, HRC 57-65;
25, Steel 20KH, casehardened, HRC 57-65; 26, Steel 20KH, case-
hardened, HRC 57-65; 27. Steel 20KH, casehardened, HRC 57-65;
28. Stezi 20KH, casehardened, HRC 57-65; 29, Steel 20KH, case-
hardened, HRC 57-65; 30. Steel 18KHTG, casehardened, HRC

60-65; 31. Steel 18KHTG, casehardened, HRC 60-65; 32, Steel
18KHGT or 12KHN3A, casehardened, HRC 58-64; 33, Steel 20KH,
casehardened, HRC 57-65; 34, Fixed forks (welded to pipe or
locked); 35; Steel 35, HB 255-302; 36, Steel 40, HB 207-255;
37. Steel 40, HB 207-255; 38, Steel 40, HB 207-255; 39, Steel
40, HB, 207-255; 40. Steel 40, HB 207-255; 41, Steel 35,

HB, 207-241; 42, Steel 35, HB 207-241; 43, Steel 40, HB
217-255; 44, Steel 40, HB 217-255; 45, Sliding forks;

46, Steel 35KH, collars HRC 45 (induction tempering);

47. Steel 30KH, collar HRC 48, remainder HB 277-321; 48. Steel
30KH, cotlar RHC 48, the remainder HB 277-321: 49, Steel 40,
sockets under linings (induction tempering) HRC 45, not less

than, the remainder HB 229-268; 50, Steel 40, HB 255-285,
threads and colliar HRC 42-56; 51. Steel 45, HRC 42-56 (induction
tempering), core HB 207-241; 52, Steel 45, HE 207-241, collar
HRC 42-56 (induction tempering); 53. Ditto; 54, Stcel 30KH,
collars HRC 48-, not less than, remainder HB 277-321; 55. Slotted
tips (hubs); 56. Steel 40KH, HB 269-302; 57. Steel 40KH,

HB 269-302; 58. Steel 40, induction tempering, HRC 40-45;

59. Steel 40KH, HB 255-285; 60. Steel 4OKH, HB 255-285;

61. Steel 40KH, HB 255-285; 62, Steel 40KH or 45G2, HRC

43-55; 63, Steel . ., HB 269-302; 64, Forks-flanges;

65. Steel 35, HB 255-302; 66, Steel 35, HB 207-255; 67,

Steel 35, HB 207-255; 68, Steel 45, HB 170-229; 69, Steel 45,
HB 255-285; 70. Steel 35, HB 207-241; 71l. Steel 40, HB 217-255;
72, Steel 35, HB 207-255; 73. Knuckle bearings of connecting
shaft; 74, AL4 HB 70; 75. KZB 3,-10,HB 121-149; 76. Steel 08kp,
sheet; 77, Steel 20, sheet; 78, Steel 20, sheet; 79. KCH
35-10 HB 121-149; 80. Specifics; 8l, Differential axle pins---
steel 12KHN3i: casehardened HRC 58; Block pins;

steel 20KHN, cyanidation HRC Su-60; 82, Coupling box=--~ steel 40
HB 207-255; rear end nt rhe connecting shaft--- steel 40KH,

3 HB 207-258; 83, Slidin, {crk of the connecting Cardan shaft---

3 steel 30KH, HB 255-30Z2; 7%, Rear end of the connecting shaft and
> coupling box--~ steel 40, %' 45-55; 85, Thrust bearings of

Al connecting shaft--- steel .», c¢ollar HRC 45-56 (induction

tempering); 86. Coupling box~--~ steel 40, HB 221-269; rear end
of connecting shaft--- steel 40KK, M. 229-269.
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TABLE 50,

STEERING GEARS!

MATERIAL OF BASIC COMPONENTS OF THE

HauMenonanne 3A3-965 tMockuny 497, A3-2)
aeranel «J0itopoONtCIL tMocKsHY-408, <Boara»
10 11 12 13
Yepank Cramv  SOXHM,| Crame  20XHM,| Craae 35X, u:-
ueMesTauns, ucMenTaunn, MeHTauug HAC
HRC 56 HRC 58 («Mack-] 456—52
oHu-407» — 40X,
HB 217-255)
19 20 21 22
Ban  pyacsoro| Cram 20 Crans 20 Cranb 35
yUpanaeHus
28 29 30 i 31
Baa pyacson tanb SOX, weit-] Ciunn 20, L3 oo 0N, e
CoWKY ku HRC 45, (3akan- | xn HRC 45, octans- | ku HRC 45, octan -
KaT. 8. 4.), ocland- | woe HB 269--32) Hoe HB ¢69--32)
woe HB 269--321
37 35 39 40
Pysnespan cowka Cranb 40X,] Cram 365X,] Crams 4n,
HB 217229 HB 217255 HB 217--255
Oce p%:(l)uxa suna - - Craap 40,
COtIKY HRC 3238
51 52 53 54
Ponuk sana py-{ [lNomnunikk Hozmuunug (lopusniue
LCBOR COMKY T76800K 1796 Kb 676791
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Table 50, con't,

HB £\7--255

48
Cranb 40,
HRC 3218

55
flops. uiumn
676701

X 4B 27~
255

56
Crany 15HM,
UeMEHT AU,
FIRC 45~52 naw
20X2H4A,
HIRC 5660}

HE C17—=285

49
Cians 20N
ueMenTaun,
THOPIK b Ha
LN

o,
Cra

MeHTauun,
HRC L6662

12XH3A, ue-

yayuinenne,
HE 255—1255

50

uesMeHIam,
HRC 56—6v

:) t
Crane

MeH Launa,

HRC {6~~62
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Cranp 15\,

LINHSA, ue-

[AS.0¢ [ A3-51) A3 by 1104 MA3-200
5 S ¢
14 15 16 17 14
Cranp  35X,| Cram 35X, Cramn  35X,| Crams Cruab
UeMEHTALHA, WIANHPOBAKKE, | UCMEHTAUHS, 12XH3A,  una-[12XH3A, ue-
HRC 45=52 {HRC 45~52, HRC 45-~5? 1HpODaHue, MeHTauua,
Crans 38X, HRC 4552 HRC 58—64
uHaHRpoBanie,
HRC 45--52
23 24 25 26 27
Cranp 35 Crans 30 wnn] Craas 35 Craav 30 Crann 45,
35 HB 241269
32 33 . 34 35 36
Craze 20X, Craas 40X Cram 30X, Cram  40X. Crazn
weilkn HRC 45,{[1RC 4558 (sa | wamuns I{RC 45, [yayuweine, 120134, tie-
octanunoe Kahka T, 8. 9 )} duanuapuneckanif 8 270300  |ueniouns,
HB 69321 - [naw 30X Jwaete HRC 40, HRC 5864
HRC 4550 0CTaNbHOE
HB 69—32]
41 42 43 44 45
Crans  40x.| Craae 40 wam Cramn 30N Crame  4ON} Ciamn 40X,

sAajyuBIcHae,

08 41=29

50
Crann
1IN I8A ue
Mg,
HREC 38—




Key for Table 50: 1, Designation of components; 2, ZAZ-965
"Zaporozhets'; 3, "Moskvich-407", "Moskvich-408"; &4, GAZ-21
"Volga"; 5. GAZ-69; 6. GAZ-51; 7. GAZ-53; 8. ZIL-164;

9. MAZ-200; 10. Worm; 11, Steel 20KHNM, casehardened, HRC 56;
12, Steel 20KHNM, casehardened, HRC 58 ("Moskvich-407''--- 4OKH,
HB 217-255); 13, Steel 35KH, casehardened, HRC 45-52; 14, Steel
35KH, casehardened, HRC 45-52; 15, Steel 35KH, cyanidation,

HRC 45-52, Steel 38KH, cyanidation, HRC 45-52; 16. Steel 35KH,
casehardened, HRC 45-52; 17. Steel 12KHN3A, cyanidation, HRC
45-52; 18, Steel 12KHN3A, casehardened, HRC 58-64; 19, Steering
shaft; 20, Steel 20; 21. Steel 20; 22, Steel 35; 23, Steel
35; 24, Steel 30 6r 35, 25. Stecsl 35, 26, Steel 30,

27. Steel 45, HB 241-269, 28:; Pitman arm shaft; 29. Steel 30KH,
collars, HRC 455 (induction tempering), the remainder HB 269-321;
30. Steel 30KH, collars HRC 45, the remainder HB 269-321;

31. Steel 30KH, collars HRC 45, the remainder IB 269-321;

32, Steel 30KH, collars HRC 45, the remainder HB 269-321;

33. Steel 40KH, HRC 45-58 (induction tempering) or 30KH, HRC
45-503; 34, Steel 30KH, slots HRC 45, cylindrical part HRC

40, remainder, HB 269-321; 35. Steel 40KH, temper hardening,

HB 270-300; 36. Steel 12KHN3A, casehardened, HRC 58-64;

37. 7?itman arm; 38, Steel 40KH, HB 217-229; 39, Steel 35KH,
HB 217-255; 40, Steel 40, HB 217-255; 41. Steel 40KH, HB
217-255; 42, Steel 40 or 30KH, HB 217-255; 43. Steel 30KH,

HB 217-255; 44, Steel 40OKH, temper hardening, HB 255-285;

45, Steel 40KH, temper hardening, HB 241-269; 46, Pitman

arm axle; 47, Steel 40, HRC 32-38; 48. Steel 40, HRC 32-38;
49, Steel 20KH, casehardness, hardness of the file; 50. Steel
15KH, casehardened, HRC 56-62; 51, Roller shaft of pitman arm;
52. Bearing 770 800v'; 53. Bearing 1796 TSKB; 54. Bearing
676701; 55, Bearing 676701; 5B. Steel 15NM, casehardened,

HRC 45-52 or 20KH2N4A, HRC 56-60; 57. Steel 12KHN3A, case-
hardened, HRC 56-62; 58. Steel 12KHN3A, casehardened, HRC

56-62; 59, Steel 12KHN3A, casehardened, HRC 58-64.

1. Crankcases of steering mechanisms of all brands of
automobiles are made from forged cast iron KCH 35-10, The
material of the parts of the steering gear of automobiles
Z1L-130 and Ural-375 are shown in Table 55. Hardness of
casehardened and cyanided components is shown after hardening
and low-temperature tempering,
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TABLE 51. MATERIAL OF BASIC COMPONENTS OF FRAMES

OF SOVIET

TRUCKS

tlaumeuonanise
aeraach 1

M- 138

YPAJL-3T8

MA3-200 4

10
Ulpononenuie Gaa-
KH
¢

(Monepeunnm

o 20
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27
Byxenpumit kpon
%5
Qcb SBNERKH

Kpiora Oy KCHpLOTyY
faputopa

-n

J.
Kpiox Gykcupuo-
ro rnipu6opa

59
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cupnoto npuGopa

2

4r2

11
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15T1I0T  [2M2A9

20
Crans 20, crany
08 (N 2), cram

Craan ’20’

CTan?, 35,
HB 2412385

Cranb 45

>3
Crone 80,
HRC 0-50 (3a-

Kaaks T. 8. \4.),
xc!;.'lucnu Ha HB
07—241

2(‘-

“

46

2
Craii 2?3. cTann
25 «n

Crano 25
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Crane 20 wan ctaan
10, craan 657 (saguuit)

Q
Ciann 40, HB 24}~
269

L7
Jamenka-—~craip 45

oh
Crann 40X, paGouan
3013 —33KMNKA T. B Y.
ta ray6uny 8—14 ma,
Sgrznucnuua HB 262~

/) }
Craas 55CT,
fIRC 38—45
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1
Cramn ‘.’g Ki,
cran 25, 19XIC

2
Crann '28 KD

31
Cr. 3

40
Cranby 40,
118 286—340
4L
Preacil sdienn, -
crane Al2
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6l
Cranp 55CT
HRC 38--45




Table 51, con't,

MA3-205 YA3 451 (A3-51 I'A3-53 31 164A
5 6 C 9
14 15 16 17 18
Cran. K4XIC,| Cram 25 Cranp 25 Craaw 25kn Cramn 30
19XIrc
23 24 25 26 2
Crane 20xn Crane 20, Craan 08, Cram  08ku,! Crann %8,
crans 08xn cTann 23 ?3?_:(1:1 26, cram ?7?32!1: 20, cran
[) 4 0
32 33 34 35 36
Cr. 3 Ciam 08 Cranp 25 Craae 25 Cranp 20
41 2 43 '
Cranp 40, CTan5435. - C'ramt')‘m, étr%.nb 35,
118 286—340 |HB 228286 HB 156—217 | HB 24l—..
49
(1aaen  sua- - Jatite1ka Kpro- - éT]éJll- 45
KH—cTans 40, Ka—KY 35~—10,
HRC 30-35 HB 169, ue
Goace
56 © 57 58
Bunka  Gyk- - Cranv 45, 3a- —_ Cralo 43, sa
CHPHAN -= CTaNb Kaacuuas 4acTL KaJdeHuasn  308a
0J1 18 341—444, HRC 45, ue Go-
ocransnoe aee,  OcTajblioe
HB 156 118 163—197
62 63
-~ - Cranb 651 — Crean 70T,
HRC 38~—43 HRC 38—45
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Key for Table 51: 1, Designation of components; 2, ZIL-130;

3. Ural-375; 4. MAZ-200; 5. MAZ-205; 6. UAZ-451; 7. GAZ-
51; 8. GAZ-53; 9., ZIL-164A; 10, Lengthwise bars; 11.

Steel 30T, 15GYUT, 12G2AF; 12, Steel 25, steel 25 kp; 13. Steel
25, kp, steel 25 19KHGS; 14, Steel 14KHGS, 19KHGS; 15, Steel

25; 16, Steel 25; 17. Steel 25kp; 18, Steel 30; 19,
Crossheads; 20, Steel 20, steel 08 (No. 2), steel 14G2; 21, Steel
25; 22, Steel 20 kp; 23, Steel 20 kp; 24, Steel 20, steel 08 kp;
25. Steel 08, steel 25; 26, Steel 08kp, steel 25, steel 12GS;
27. Steel 08, steel 20, steel 14G2; 28, Bumper; 29, Steel 20;
30, Steel 20, steel 10, steel 65G (rear); 31, St. 3; 32, st. 3;
33, Steel 08; 34, Steel 25; 35, Steel 25; 36, Steel 20;

37. Towing hook; 38, Steel 35, HB 241-285; 39. Steel 40, HB
241-285; 40, Steel 40, HB 286-340; 41, Steel 40, HB 286-340;

42, Steel 35, HB 228-286; 43. Steel 40, HB 156-217;

44, Steel 35, HB 241-285; 45, Axle of the catch of the towing
gear equipment hook; 46, Steel 45; 47. Catch--- steel 45;

48, Pins of the catch--- steel Al2; 49, Pins of the forke-~
steel 40, HRC 30-35; 50. Catch of the hook--- KCH 35-10, HB

169, not more than; 51. Steel 45; 52, Hook of towing equipment;
53, Steel 50, HRC 30-50 (induction tempering), core HB 207-241;

54, Steel 40KH, working zone--- induction tempering to a depth

of 8-14 mm, core HB 262-293;: 55, Steel 45; 56. Towing fork-=--
steel 40L; 57. Steel 43, tempered part HB 341-444, remainder

HB 156; 58. Steel 45, tempered zone HRC 45, not more than,
remainder HB 163-197; 59, Spring of towing equipment;

60, Steel 558G, HRC 38-45; 61, Steel 555G HRC 38-45;

62, Steel 65G HRC 38-45; 63. Steel 70G, HRC 38-45,

~-110-



TABLE 52, MATERIAL OF BASIC COMPONENTS OF SUSTENSION
OF SOVIET TRUCKS

e rA3 S1A {4353 ;  over S !
2. 3 4. ..
Y ' !
Peccopine C'rn.ru.lo.")())\'I‘, 8 b S0XT, C1.xm"2.';5C2, snme-!
AMCTH HB 363—415 HB 363—435 MHTC,16 LOXTA,
17 18 \ 1B 353 444
"o O . 1;/ i
Peccopriue Crann 45, [IRC 55,) Cranudd, HRC S5, Crane 43, HRC 52,
ranuutl Lo MeHee  (3aKankpine Mence (3akainaplie  wmenee  (3akanka
1. B. 4.) T. B\ 4.} T.08 n)
TPCMANKH Crasp 45 24 Cranb 45 27 Crame 10X, 23
peccop 25 1B 210-=-27V
S 104 3i0-:30 MA3-200 Vpaa-375
5 6} 7 b
. 13 14 15 16
Ciany 5602 Crans  OOC»,; Cran  60C2, Craan COC2A
HE 363444 s 263—441 B 363—444 HB 563—444
.21 .22 23 24
. Llanq_ 43, Cra.w 45} Crans 45, Cram 45,
ARC 3667 (3a-| HRC 36—62 (3a-lHRC 56—62 (3akaaxa){RC 52~—00 (3akazxa
RaAKA T B 4.) Kitlka T, 0. 4.} T B 1) 1.8 W)
Craqn 40X 2u C‘l"‘?xgb 40X,] Crass 40X, 31 Cranb 40X.32
HB 241385 HB 241—285 [HB 321--373 HB «29—285

Key: 1, Designation of components; 2, GAZ-5lA;

3, GAZ-53; &4, Ural-355M; 5, ZIiL-164; 6. 2ZIL-130;

7. MAZ-200; 8. Ural-375; 9. Leaf springs; 10. Steel
SOKHG, HB 363-415; 11, Steel S50KHG, HB 363-415;

12, Steel 5582; substitute 50KHGA, HB 353-444; 13, Steel
5582, HB 363-444; 14, Steel 60S2, HB 363-444; 15. Steel
5082, HB 363-444; 16. Steel 60S2A, HB 363-444;

17. Spring pins; 18, Steel 45, HRC 55, not less than
(induction tempering); 19. Steel 45, HRC 55, not less
than (induction tempering); 20. Steel 45, HRC 52,

not less than (induction temqering); 21, Steel 45, HRC
56-62 (induction tempering); 22, Steel 45, HRC 56-62
(induction tempering); 23. Steel 45, HRC 56-62

(induction tempering); 24, Steel 45, HRC 52-60
(induction tempering); 25. Spring spacer; 26, Steel 45;:
27. Steel 45; 28, Steel 40OKH, KB 216-270; 29, Steel 40KH,
HB 241-285; 30. Steel 4O0KH, HB 241-285; 31. Steel 4OKH,
HB 321-373; 32, Steel 40KH, HB 229-285,
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TABLE 53.

MATERIAL OF BASIC COMPONENTS OF
SUSPENSION OF SOVIET LIGHT AUTOMOBILES

Hawmenonanhe
aexanch 1

\Mockoun.407 s «MOCKDU - 40bs
2 3

1A3 2 xlSOIzn

3A3-965
.iannpox(cus

6
[Tpysuna nos-
peCKl

10 *
(lapoame
N3l vepeas
uell HoADLCKY
13
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welt noaucckyn  |HB 260—321 HB 2566302
18 19
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Frecenpuise
ncTH

31
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39
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14 15
Crunn  30X,| Cram 40N,
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TOCPAOCTL HANKALLIKA

23
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ne mence 50, cepauesnna HRC
He Meuee 40

27
Cram, 40X, HR 241--286

29
Craan SOXTA, HE 363—418,
aApodectpyiman c6padorka

32
Crans 20,  umanupobause,

TBEPAOCTL HANBALHHKE

35
Craaw 650, HRC 42-~46

Cranb 35X.371RC 21-33

39
CYH 18-36, H8 130~160

8
GOC2A,
HRC  '45—49,

Onopuuic vam-
KNI OPYIKHIB —
crann 8k

6
Crams 30X,
HB 269302
20

Cranb 37, una-
nupoBanne,
IBEPAOCTL 1A
AUALUIKS

Crann 35, uua-
nHposaltne,
TOCPAOCTD  Ha-
AMABHUKA; pHYya-
rm—cTany 40,
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30
50X(A,
HE 368415
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Craan ), uns-
Hposanne,
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NiAbHitKa

40
CY 18.54,
HB 187, ue 6o-
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—
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Cran. 30X
HB 255302
21

Nagim ..,-"
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W= ctany 20X
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HRC 56—=62
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Table 53, con't,

. —e
"al':‘:r‘:,:?,:';f MOoCKBUY407 u\\OcKnM'l~40t§ TA3 2t .nonr[«;- ,Jf:,\,;’pg:;i‘lls
42 43 a4 45
tUrox anopT-l  Craan 35, HRC ne mence 8 Cram 40,1 Cram 40,
3aT0pa (3aKanka T. B, 4.) HRC 50, ne me-] HRC 48, ue me-
) nee fice
46 a7 4%
Tanra cTa-| Crams 60C2A, HB 363—461 Craau 60C240, -
tia 1IRC 42—48
6nnnsatopa N '
Pcaéo(()woﬁ - Crani 35, tna-|  [Taneu crofixu
naace  CTeHKR -'::cpo;:cl:’c. ! m‘g?bv ??XH'
nepeaned  nop- - pAOSTH  Har H -V —0J (sa-
sockn AbHKKA KaaKs T. B, 4.),
cepauennia
HB 26932
52 53
flnactuiim — - Craab 50X0DA,
10PCHOND HRC 40--44
54 55
Bryann kpen- - - Crann 35
ACHKA TODPCHONA
Key: 1., Designation of components; 2. '"Moskvich-407";

3. 'Moskvich-408"; 4., GAZ-21 "Volga"; 5. ZAZ-965 ''Zaporozhets";
6. Suspension springs; 7. Steel 60S2A, HRC 45-49, processing
with a blast of metal shot; 8. 60S2A, HRC 45-49, processed with
a blast of metal shot; 9. 60S2A HRC 45-49, processed with a
blast of metal shot; 10. Front suspeasion knuckle pins;

11, Steel 40KHN, HRC 30-35, sphere not less than HRC 52
(induction tempering); 12. Spring support pans—- gteel

08kp; 13, Front suspension brackets; 14, Steel 30KH, HB
269-321; 15. Steel 40KH, HB 255-302; 16. Steel 30KH, HB
269-302; 17. Steel 30KH, HB 255-302; 18, Threaded sleeves;

19, Steel 35, cyanidation, hardness of the file; 20, Steel 35,
cyanidation, hardness of the file; 21, Bushing of the bracket---
steel 20KH, casehardening HRC 56-62; 22, Axles of overhead
levers; 23, Steel 35, cyanidation HRC not less than 50, core

HRC not less than 40; 24, Sgeel 35, cyanidation, hardness of

the file; levers--- steel 40, HB 229-269; 25, Levers of front
susgension--~ steel 30KH, HB 255-285, rear suspension---

steel 20, sheet; 26, Axles of lower levers; 27. Steel 40KH,

HR 241-286; 28, Leaf springs; 29, Steel SOKHGA, HB 363-418;
processed with a blast of metal shot; 30. 50KHGA, HB 368-415;
31. Spring pins; 32. Steel 20, cyanidation, hardness of the
file; 33, Steel 20, cyanidation, hacdness of the file;

34, Special washers of pins of the front cantilever springs;

2 35. Ateel 65G, HRC 42-46; 36, Spring spacers; 37, Str~el 735KH,
Qi HRC 27-33; 38. Piston shock absorbers; 39, SCH 18-36, HBR 130-160
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Key for Table 53, con't,

40. SCH 18-36, HB 187, not more than; 41, SCH 15-32, HB
130-160; 42, Piston shock absorbers; 43, Steel 35, HRC,

not less than 48 (induction tempering); 44. Steel 40, HRC,

50, not less than; 45, Steel 40, HRC 48, not less than;

46, Stabilizing arm; 47, Steel 60S2A, HB 363-461; 48. Steel
60S2A, HRC 42-48; 49, Threaded pins of the front suspension
wall; 50. Steel 35, cyanidation, hardness of the file; 51.
Bracket pins, steel 40KHN, HRC 57-62 (induction tempering), core
HB 269-321; 52, Torsion plates; 53. Steel SOKHFA, HRC

40-44; 54, Hub attaching torsion; 55. Steel 35.

TABLE 54. MATERIAL OF BASIC COMPONENTS OF
FRONT NON-DRIVE AXLES

Padmentoatine jetaaeh 1 i A3-63A 2 JHI130 3
| E 6
4 banxa nepearew ocw Crann 30N,! Cram. 45
‘ HB 269302 1B 241-285
7 Uoeopornan uanda: Cram, g 3X,| Cram, 9 10X,
1B 200321 i 241--285
10 Uikuopun nonoporix uand Ciaan 50,11 Ceoon L&XIT, ne.
‘ iIRG 5700 mesttaung, HRC 62.-65
+13  Puuars pyacnoro ytipaudcitnn Craan 30 X, 14 Craan 15 40X,
S B 286321 HB 24i—25
16 flponoswman pysesas Tara Cianas 3517 Craas 20 18
;19 flonepeunan pyaecan tara To me 20 To we 21
22 Haxousunuxks pyneuuix TaAr (ronoskn) Crane 401 wax| Craam 45
J40.71 23 24

Key: 1. Designation of components; 2, GuZ-53A; 3, ZIL-130;
4, Front axle bean; 5. Steel 30KH, HB 269-302; 6., Steel 45,
HB 241-285; 7, Knuckle kingpins; 8, Steel 35KH, HB 269-321;
9, Steel 40KH, HB 241-285; 10. Knuckle kingpins; :
11. Steel 50, HRC 57-60; 12. Steel 18KHGT, casehardened, HRC
62-65; 13, Steering gear levers; 14, Steel 30KH, HB 286-321;
15. Steel 40KM, HB 241-285; 16, Lengthwise steering shaft;
17. Steel 35; 18. Steel 20; 19, Crosswise steering shaft;
20, Ditto; 21, Ditto; 22, Steering shaft heads; 23, Steel
40L or 45L; 24, Steel 45,
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TABLE 55.

MATERIAL OF BASIC COMPONENTS OF STEERING

GEAR OF AUTOMOBILES ZIL-130 AND ZIL-375

.
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Key for Table 55: 1. Designation of components; 2, ZIL-130;

3. Ural-375; 4. Gear case of the steering mechanism; 5. KCH
35-10, HB 121-149; 6. KCH 35-10, HB 121-149; 7. Gear case
cover of steering mechanism; 8, AL4; 9, Ditto; 10. Piston
rod (piston booster--- Ural-275); 1l. Steel 18KHGT, casehardened
to a depth of 1.0-1.4 mm, HRC £6-62 (core HRC 30-40); 12, Steel
AL10OV; 13. Bearing nut; 14, Ditio; 15, Steering gear screw
(worm’ Ural-375); 16. Steel 18KHG. casehardened to a depth of
1.0-1.4 mm, HRC 56-62 (core HRC 30-4i%y; 17, Stesl (2¥HN34,
casehardened 0.9-1.3 mm, HRC 58-64; L&, 3Steering gear shaft;

19, Steel 20; 20, Steel 40KH, HRC £¢1-285; 21, Shaft-sectlon
of pitman arm; 22, Steel 18KHGT, casela.deved to a depth of
1,0-1.4 mm, HRC 56-62; 23, Steel 18KEGT, cesehzrdened to a depth
0.9-1,3 mm, HRC 58-64; 24, Pitman arm; 23, Steel 43KH, KB
241-285; 26, Steel 40KH, HRC 225-285; 27, valve housing of

the steering mechanism booster (gate valve===~ ' :3l=-375);

28. SCH 15-32, HB 163-229; 29. SCH 15-32, HB 1523-229%;

30. Gate valve of steering mecharism booster; 3%, Stecl 15KH,
casehardened, HRC 56-60; 32, Steel 18KHCT, caseharceuned,

HRC 54-62; 33, Pump housing of steering mechanism bouster:

34, Gray cast iron 12, according to TU, ZIL; 35, Pump cover

of steering mechan/sm booster; 36, SCH 15-32, HB 163-229,

37. Pump rotor of the steering mechanism boos:ier; 38. Stee.
12KHN3A (or 20KHGNTR), cyanidation to a depth of 0.3-0.5 mm,

HRC 58-62; 39. Rotary pump of steering mechanism booster;

40, Steel R18, HRC 58-62; &1, Pump stator of steering mechanism
booster; 42. Steel SHHH1S, HRC 60-64; 43, Material of com-
ponents of the pump the same as for automobiles ZIL-130.
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CHAPTER IV, NON-FERROUS METALS AND ALLOYS

Non-ferrous alloys with an aluminum, magnesium, zinc or copper base,
various anti-friction alloys and solders have the widest use in automotive
manufacturing and repair industries.

Non-ferrous metals are used for applying various kinds of coating to
the surfaces of parts and for plating surfaces with the purpose of com
cowpansating for abrasion,

The uses of the metals for the purposes mentioned are discussed below
(§ 2, chapter V).

Moreover, non-ferrous metals are used for the manufacture and repair
of batteries and electrical wires,

§ 1. Non-ferrous Metals on an Aluminum, Magnesium, or Zinc Base

There are a large number of brands of non-ferrous alloys of various
compositions and purposes, In particular, GOST 4784-65 includes 32 brands
of deformed aluminum alloys, GOST 2685-63 covers 25 brands cf cast alloys
with an aluminum base.

In automobile manufacture, components are primarily made from cast
aluminum, magne:lum (Table 56) aad zinc alloys.

For making pistons, deformed aluminum alloys are used, primarily
alloy brand AK4, Moreover, deformed alloys brands B18P, VY65 and others,
are used in automobile construction and the repeir industry as rivets.

Deformed means those aluminum (or magnesium) alloys frem which
(sheets, bars, sections, punches} semi-manufactured goods are made by a
method of processing under pressure.

Table 57 gives the chemical composition of the most widely used piston
alloys; in Tabie 60, other cast alloys used for making automotive components;
and Table 58 shows the properties of these cast alloys.

Semi-finished parts are made from aluminuwm alloys cast in metal forms
(ingot molds) or in earth, For increasing strength or improving mechanical
workability the cast material is subjected to thermal processing, most
often to artificial aging or tempering with subsequent artificial aging.

In the automotive repair industry in order to do away with cracks and other
defects, the parts of aluminum alloys are welded or surfaced (Chapter V).

Zinc alloys have the greatest advantages when they are fluid in a
melted state, Therefore, they are used for making automotive parts in
complex forms with thin sections by a method of casting und~r prescure, As
a result of casting, items are obtained with a prscision of dimensions
of grades 3-5 and with cleanliness of the suriaces corresponding to grades
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Table 60 shows the chemical composition and basic properties of cast
zinc alloys which are widely used in automobile manufacture for making
parts of carburetors, fuel pumps, brake stops and so forth. Sometimes
zinc alloys are used with small variation in the per cent of content of
specific elements from the quantity shown in Table 59, varying according
to their factory numbers,

Components of zinc alloys are usually not welded or soldered, because
such unions are weak,

For increasing the stréngth of solder it is recommended that one
nickel-plate the joined surfaces. For soldering one should use an alloy
made up of 82.5% cadmium and 17.5% zinc., Soldering should be done without
flux in a gas reducing flame.
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TABLE 56. ALUMINUM AND MAGNESIUM ALLOYS MOST
WIDELY USED IN AUTOMOBILE MANUFACTURE

Maprs cnnasa HICOTONAREMIE €I 8N

3 Jlumetrue asovunuesue cnaagw (FOCT 2685—63)

A Al—Si (PMCUKORpEMHNCILE CHAYMUIL)

5 A2 ¢ Kopnyest Machanmx uentpupyr, Kopaycsl $ALTpOB To.f-
KOU OYUCTKH
7 AN ¢, HatpyOxn pyGameKk OXAKACHHAN, KOPAYCH BOARNLIX Haco:

coB, Dychine 1pvOu, KPLIIKIE KapTepoB pyacnoro Mex -
MG, Kaprepn KopuBoK  Hepeldy JerhobulX asToMoObiie: ,
WA ierto CHesIeHI,  FUACBKIE 1 G0k ILIMNAPOD, hapicyd
Vol areacs i ap

g A9 10 FojloBkid LRAHNAPOR, NOPUMIY TOPMOIUBIX HAHIADOL

1} AJ19B 1 2 Uesonkin wwananipon,  yasunniesn Kaprepon KopoGoit ne.
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KWPOHBICHHIY 3¢Phalld 3AINCTO BRLA 4 r n

1A --Cu—Cu—M0e (MHIKOKPEMHHCTHE CHAYMHUKH

14 A 15 Veaonni uitn o MeM3 695

16 AJib [ 7 WOpuYCH 1apGIPaTopos, TONANBHLIX HACOCOB K aPMaTyPs
. "%-u.mc HHHKOBLIM CNAaD,

12 AJTIoB 0 KO40KH PYUHOFO ToPMOAA, ACAA.IM TOPMO3a

20 AIISB $1 Kpiditihi MICTHHOTO NACORS, HOHATP)HCHIAC KPOMIITEH M,

ACKROPATUBRHLIC sdlLiviiki, BaTpPYOKH  GCHTHAAMHOLNLC Kaplce
Pd, 1OPMOBHLIC wA0AKH (peann)

Al—Mg
23 am3 P4 JleKoparmiube Mok 4K

25 Caoxunu ¢cnaap ()l\npot"roﬁl(m'i)
26 AUOAIS, ANO ?7 Topumi pasit X sirarencid

é‘. Jegopaupye e atwowunuesny  cnaaesne (1OCT 4784 —65)
9y MapocTonknit cnaap

qp  AK4 h HoPn Pasix BT aIened
32 Jdwpanwsunui
33 s, BG L 3aRICMGE Rl s TOPMOSHIX RIKAGR0K

a Jumeinne wionueswe cnzaso (FOLT 2856 — 58)
36 Mg—Al—In—Mn

37 MBS 7 Box asirarens
8 MeM3 W)
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Key for Table 56: 1. Brand of alloy; 2. Component made from
it; 3. Cast aluminum alloys (GOST 2685-63); 4. Al-Si
(high-silicon silumin); 5. ALZ; 6. Housings of oil centri-
fuges, housings of high-purification filters; 7. ALé&4;

8. Casings of cooling pipes, housings of water pumps,

intake pipes, covers of steering mechanism housings, transmission
housings of light automobiles, clutch housings, cylinder heads
and blocks, engine crankcases and others; 9, AL9; 10, Cylinder
heads, brake cylinder pistons; 11, AL9V; 12, Cylinder heads,
extensions of transmission housings of light automobiles, brake
cylinder pistons, brackets of balance arm of the steering
trapezoid, brackets of the rear view mirror and co forth;

13. Al-Cu-Cu-Mg (low-silicon silumins); 14, ALS5; 15. Cylinder
heads MeM2-695; 16. AL6; 17. Carburetor housings, fuel

pumps and accessories (often zinc alloy); 18. AL1lOV;

19, Hand brake shoes, brake pedals; 20, ALL5V; 21, Covers
of the oil pump, non-load brackets, decorative flanges, cas~

ings of ventillator housing, brake shoes (seldom); 22. AL-Mg;
23, AL13; 24, Decorative covers; 25, Multiple-alloys
(heat-resistant); 26, ALl, AL25, AL30; 27, Pistons of

various engines; 28. Deformed aluminum alloys (GOST 4784-65);
29, Heat-resistant alloy; 30. AK4; 31, Pistons of various
engines; 32, Duraluminum; 33. D18P, V65; 34. Rivets
fastening brake plates; 35. Cast magnesium alloys (GOST
2856-58); 36. Mg-Al-Zn-Mn; 37, MLS5; 38. Engine block
MeMZ~695.
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CHEMICAL COMPOSITION OF HEAT RESISTANT

TABLE 57.
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Key for Table 57: 1, Brand of alloy; 2, Chemical composition,
%; 3. Not more thamn; 4. Hardness after thermal processing
HB; 5. AK4 (GOST 4784-65); 6. Rewainder; 7. Alloy number

1 (automobile industry, non-GOST); 8. Ditto; 9. ALl

(GOST 2685-53); 10. AL25 (GOST 2685-53); 1l. AL30

(GOST 2685-53).

1, Limited operating temperature of all pistons of alloys is
about 300°C,
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TABLE 58,

MECHANICAL, PHYSICAL, YECHNOLOGICAL

AND OPERATIONAL PROPERTIES OF CAST ALUMINUM AND MAGNESIUM
ALLOYS USED 1IN AUrOMOBILE MANUFACTURE

1 2 Mexsnuyeckne cnofictna 4 Yusugeckite cnofi
Mapna cunasa Gpe KT /six® 8. % HB, Al Iumt Temneparypa JARMeANan |
3 nnaum‘ums °C] ycanwa “,{6
' |
13 an2 14—16 2—3 50 565 0,9 |
AJl4 20—24 3 70 550 1,0
AJ19 1921 2—4 " 50—60 550 1,0
16 AnsB 2022 0,5 60—~75 550 1,0
ANl5 16—23 0,5 60—75 535 1,1
AJ16 15 1,0 45 535 1,1
AJlIOB 15 — 80--90 835 1,2
ANl5B 20—-22 - 80—85 635 1,2
A3 156—17 0,5~1 55 447 1,2 l
Alll 18—21 0,6—1 80-95 535 1,3
AJ125 19 —_ 90 540 1,0
Al130
18 M6 16 2 60 492 1,2~1,3
cTny 8 TeXUONOTHUCCHNE H SHCNAYOTALUNOHHBC cuolicine
(onereyrs | Somonras, | coapunaesonns | MR ORI,
¢ 10 12
14 15 15
680—720 | llounaccnuan Xopowan Xopotuan 200
690760 ) » 200
690—750 yn<1>t37nc1 BOpH- ) * 20)
TeAbHas
690750 » 200
720750 » yn(}uzxcmopu- onnne'}nZ)p;ncnb- 250
TenbHas Han
720—-750 » » 18 * 225
690—730 ’ > " Nowmnkennan 250
VRITESy 15 * 15 225
650~700 Aopoian » Xopouiaa 200
710—-730 » Xopowas |14 [losmikennan 300
680730 | ¥Ynonaetsopi- + ¥ noBaetTnoputeab: d
171e1bHan 17 uas
690800 » Y nopacteopi- ’ —_
TeAbHAR
17
-123-

-~ -



Key for Table 58: 1. Brand of alloy; 2. Mechanical properties;

3. kg (force)lmmz; 4. Physical properties; 5. Melting temperature,
OC; 6. Sheet shrinkage, %; 7. Casting temperature, °C;

8. Technological and operational properties; 9, Workability by
cutting; 10, Weldatility; 11, Corrosion resistante; 12,

Maximum operating temperature, °C; 13, AL; 14, Decreased;

15, Good; 16, ALV; 17. Satisfactory ; 18, WL.

TABLE 59, CHEMICAL COMPOSITION AND BASIC PROPERTIES
OF ZINC CAST ALLOYS

2 ABAMIICTKYIE CcOSTan, %
Mapra cnaana " c ,
Ma e (shy, | M . .
! uo‘G(obJ:\)‘o :w, (;(usnrge cd én A
1L uam a1 | 0,06 | 0,7~ 0.2 | o.05 | 0,05 | dams. |3 54 3
0,08 1,2 L3t '
UAM 4] 0,03 | = 0,2 | 0,05 | 0,015 | To e |3,5—4,3
UAM 4.4 060%0_ 2,3—4,5| 0,2 0,03 0,015 > 5,5~4,5
HAM 10-5*) 0,03— 1 4,0-5,5] 0,2 0,03 0,02 » Q9,01
0,06 0,09 | ©,0n | 0120
tHAM 9-1,6°| 0,03— | 1,0—2,0| 0,2 0,05 1,02 N 8,0
» ' ) ) [} » ’ —ll.O
6,06 (0, 10) 0,01
- /A OOV INe Chuiin Tisg -
6 7 -8 Y i0
Temneparyoa T.-mcparypa' o Quys 2 Gy QCHot 16e HasHaYCHIte
Wt aennn YC ”““’3“2‘\;} o‘é;‘”‘"e' ?E.?E gf ad fatat >‘:
AT eI [ ©
| ‘ | | l 14' .
o= T vV —440 17 82 128,717 ban  fieranes  cpeaucn
‘npmmonn
390—500 390448 1,171 91 1 33,3110 (LS /i neranett ¢ ycroitun-
Bbivg PRIMEDaMi
395500 $90—148 1,171 100 135 5 06 Man nerancii pucoxoi
17 HPGUIOCTH
395 OtGuyuo npa] 1,00 | 100 | 30 L0 g dan aerazed ¢ curwe
MepmicTe Aasn QPPIRHORHLIMI CONC LA
ATLH B KOKHAL L 1Y
410 ‘ 1,15) 95 | 30 1,5 -

Key: 1. Brand of alloy; 2, Chemical composition, %;

3, Not more than; &. Basic properties; 5. Melting temperature,
9C; 6. Temperature of casting under pressure, °C; 7. Shrinkage
during solidification, %; 8. Hardness HB; 9. kg (force)/mm";
10, Basic designation; 11, TSAM; 12. Rumainder; 13, Ditto;
14, For parts of average strength; 15. For parts with rigid

e dimensions; 16. For high-strength parts; 17. Usually used for
) casting in ingot molds; 18, For components with anti-friction
properties,
* - .
N GOST 7117-54 -124-
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Key for Table 60: 1, Brand of alloy; 2, Chemical cowposition,
%; 3. Not more than; 4, Thermal processingl; 5. AL;

6. Remainder; 7. Annealing; 8. Ditto; 9. Artificial aging
or tempering and artificial aging; 10. Annealing or tempering
and artificial aging or hardening and tempering; 11, ALV;

12, Tempering and incomplete artificial aging; 13. Artificial
aging or tempering and artificial aging or hardening and
tempering; 14, Artificial aging; 15, Tempering and incomplete
artificial aging; 16, ML; 17, Tempering and artificial aging;

1. In automobile manufacture two types of thermal processing
are most widely used: 1) artificial aging (process T;) with
heating from T = 175 T 59C and holding at this temperature 12-15
hours; 2) tempering with subsequant artificial aging (process
Tg): temperature of tempering = 535 % 59C, holding at tempering
temperature 4-6 hours, quenching medium--- water, heated to
50-100°C. Then aging at temperature = 175 t 5°C with holding
12- 15 hours.

§ 2, Non-ferrous Metals on a Copper Base

Pure copper (GOST 859-66) in automobile manufacture and repair
industries has a limited use, There is wide use of copper~zinc alloys
(brass) tinned and non-tinned (alloy) bronzes,

According to GOST, brass (Table 61) is divided into sheet and
deformed, and the latter in turn, into plain and complex (multi~component),
Morcover, complex brass is divided into tinned, manganese-iron and others,

In autamobile marufacture and repair industries deformed brass is the
most widely used (Tables 62 and 63).

An increase in the content per cent of copper in brass improves its
plasticity, heat conductivity, electrical conductivity and corrosion

resistance. A percentage increase in tne content of zinc improves workability

of the brass by cutting, its life and improves abrasion resistance, and
decreases the cost of the brass. Including lead in the composition of the
brass improves its anti-friction properties, The presence of tin, manganese,
silicon, or iron in brass improves its strength and facilitates increasing
its anti-corrosion properties. Brass, particularly high-strength brass,
is hard to weld., 1In practice thic method of repairing brass components

is not used in the automotive repair industry,

For repairing components made of brass, soft soldering of the parts of
water and oil radiators, hard soldering of air-, oil- and fuel lines are
widely used.

Data on materials used for soldering automobile parts are presented in
§ 3 of this Chapter, [Table 64 gives the besi data on mechanical, physical
and technological properties of automotive brass. One of the basic

-126-



T NI E N T o

Bt it

4

s
L LN

fivad
Bt W ey apg g B8N e

P

SRR ¢ B

Sy
.

5

technological churacteristics of brass, its workability by cutting, is
given in comparison wiin the workability of brass of brand LS 63-3,

In automoirile manufacture and automotive repair industries tinned
bronze and non-tinned or alloy '.ronzes (Table 65) are used. The tinned is
primarily divided jnto sheet (Table 66) and deformed (Table 67). Besides
government standard, non standard brands of bronze are used, and also brands
formerly considared .y GOST, Tinned bronzes are the most widely used for
making automotive parts, They are chararterized by adequate strength, high
anti-friction properties, corrosion resistance and good heat conductivity,
Deformed tinned bronzes differ in that they have better elastic properties.
An increuse in the content of tin im the *inned bronzes improves its strength
and hardness, but decrease its plasticity and impact strength,

Phosphorus, lead, zinc, nickel are used as alloy additives in tinned
bronze, Zinc and nickel improve the mechanical properties of bronze, but
nickel facilitates a smaller grain and improves the structure of the alloy;
lead and phosphorus improve the anti-friction properties, and moreover, the
workability by cutting (lead) and abrasion resistance (phosphorus), Along
with this, the presence of phosphorus in an amount more than 0,2-0,37 and
lead decreases the mechanical properties of the alloy. With an increase
in the content of zinc welding and soldering of the bronze are easier,

Of the alloy bronzes, the most widely used in automobile manufacture
and repair industries are leaded bronzes, which are distinguished by high
abrasion resistance and improved temperature resistance in comparison with
other anti-friction alloys. Leaded brur.zes are used for lining bearing
bushings of crankshafts of automobile and tractor diesel engines,

Silicon bronzes are used for making domestic small-scale springs in
automotive manufacture; they are distinguished by elasticity, strength and
corrosion resistance imcluding operation at high temperatures, Sometimes
beryllium bronzes are used which have especially high mechanical and
technological properties (abrasion resistance, strength, chemical resistence,
elasticity, and a high value of fatigue life).
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CLASSIFICATION OF BRASSES ACCORDING
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Key for Tablie 6l: 1, Complex (multi-component); 2. Plain;
3. Nickel; 4, Aluminum, aluminum-iron, aluminum-nickel,
aluminumin~-iron-manganese; 5. manganese, manganese-aluminum;
6. manganese-iron, manganese-lead, manganese-tin-lead;

7. 1iron-manganese, iron-lead; 8. tin; 9, lead; 10. silicon,
silicon-lead, arsenic; 11, Brands of deformed brasses (GOST
15527-70); 12, L; 13, LN; 14, LA; 15, LAZH; 16. LANg

17. 1Mts; 18, LIMtsA; 19, LZHMts; 20. LZHS; 21. LO;

22, LS; 23, LSV; 24, LK; 25, IMsh; 26. LAMsh;

27. LOMsh; 28. LANKMts; 29. Brands of cast brasses

(GOST 1019-47); 30. 1A; 31, LAZH; 32, LAZHMts;

33. 1IMtsZH; 34. LMtsS; 35, LMtx0S; 36, LSL; 37. LKL;

38. LKC.

TABLE 62, COPPER~-ZINC ALLOYS (BRASSES) THE
MOST WIDELY USED IN AUTOMOBILE MANUFACTURE AND
AUTOMOTIVE REPAIR INDUSTRIES

] AMapia Uidiasd 2 OUDL IO 1, HANCRie, GpHMCDW HITOTOUAACMHX AeTanch

3 Hdepopuupyevvie agmynu (FOCT 15527—~70)
G lpociue
5 J163 6 Brysas rencparopa i pede pervantopa, sakacnis Kpenne-
s BPIHRLIONILIX IIKAAR0, Gaukn paanatopa, TPYGky Kon-

ACHCETOPIBIC P, IHATOPG H W CTCKIAO0URCTHTCNO, KON TON
Jusnoto Gaxa, NPy LRI, BPOBO 10K, JNCTL, T,))‘()l(ll

7 J190 3 TpyOun nopstoro n MacHiolo Pagsaropos, yIAOTUHTeb
HHIC NPOKIARKH, b
9 J196 0 IpYOKN CHCHMATHUCTKHX TOPMOINLIX  CHCTCM, 1ONTPATI30-

ﬁ.llllloll HARJUNE LH, TOIMMBORPGBOAA, paastatopon
]

1L Coanwera 0 Sionunonent e

12 L8690 13 Y dnHIN, TP, RPOCTOBIILL RICDMATINCCKUX 0 Tol-
MBALX - CHCTCN,  TORa I 900N ICpos Kap6lopaTe pou,
NPatKI TOUBHLX  BILTPOD, 1aikl (TR GOATOD  1a30-
HPOB IO, BPYTKI, JLCIB, 1DVSU, NPOBO.I0K.

aﬂCf)S)-lB 15 HKitnaeput pasitiie i apobin napGopaiopon
e JIC74-3 1 BIyaky 10pPMOMLIX KOA0TOK, hPORLICAHOD BafOD nenaneil,
. den DLMACOB TOPMON X Kpaton 0 T, @

18J1I060 1, J1099-1 L9 Cu.pomtan  nponosona  (JOGY 1), BOYIRH 6010 PYICoi
. coiithit asrovobit.eit A3 51, IA3-09, TA3-53 (J1090-1)
20 JIMuss-2 Hpyteu Jan rasosoil nalinit ayr yna, npyixs, woascu, npo-
00K, JIHCTR

> K Mub5-1-1 D3 To ue
28 Numeinne wmynu
25 JIMuKS5-3-1 F26 Kopiyew npoGox peanatopa
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Key for Table 62: 1. Brand of alloy; 2., Bpasic designation,
examples of components manufactured; 3. Deformed brasses
(GOST 15527-70); 4. Simple; 5. L63; 6. Generator bushings
and regulator relays, rivets for fastening friction surfaces,
radiator tanks, pipes of condensor radiators and windshield
wipers, fuel tank valves, bars, wires, sheets, pipes; 7. L90;
8. Pipes of the water and oil radiators, gaskets, sheets;

9. 196; 10. Lines of the pneumatic brake systems, tire infla-
tion valves, fuel supply lines, radiators; 11, Complex
(multi-component}; 12, LS59-1; 13, Elbows, T-joints, cross-
pleces of pneumatic and fuel systems, push rods »f waste gas
carburetors, fuel filter stoppers, nuts of the connecting bolts
of the gas supply, bars, sheets, pipes, wires; 14, LS59-1V;
15. Various jet tubes and stoppers of carburetors; 16, LS74-3;
17. Linings of brake shoes, brackets of pedal shafts, lever
axles of brake stops and so forth; 18, L060-1; L090-1;

19, Welding rod (LO60-1), bushings of pitman arm shafts of
GAZ-51, GAZ-69, GAZ-53 (L090-1) automobiles; 20, 1IMts58-2;
21, Bars for gas soldering of cast iron, bars, bands, wires,
sheets; 22, LZMMts55-1-1; 23, Dbitto; 24, Cast brasses;
25, 1LMcsZH55-3-1; 26. Housings of radiator stoppers;
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TABLE 63, CHEMICAL COMPOSITION OF BRASSES
MOST WIDELY USED IN AUTOMOBILE MANUFACTURE AND
AUTOMOTIVE REPAIR INDUSTRIES

I 2 ALA T L CUeaait, Yt

Mapi nemvit | Cu ’ Zn l Mu (50 Ph () { e, e vuaee 3
- 5

4 763 67,0--63,¢ | Ocianbitoe - 20,03 J, 10

oo J9) 83,0—=901,0 » — 0,03 0,10

719 05,0~97,0 » — 0,03 0,10

L JICS9-1 57,0—00,0 » - 0,86~1,9 0,5

M JICH-1B 57,0-01,0 » — 0,8--1.9 0,0
16 JIC74.3 72,0-75,0 » — 2,4—3,0 0,10
1060 59,0—01,0 » (1,0—1,5) < 0,3 1,0
12J1Md8-2 57,0~00,0 » 1 0=~2,0 Pt 1,0
1 3KMEAY-1-1 | §7,0—060,0 * 0,0—0,8 0,2 0,6-1,2

(t,3=0,7 | (0, 1-0,1)
JMwKS3-3-1 | 53,0=53.0 s 3,0—41,0 ,2(0,6) | 0,5—1.5
JI09J-1 88,0—91,0 ’ (0,25—0.75)]  :0,03 0,1

Key: 1. Brand of brass; 2., Chemical composition; %¥;
3. Not more than; 4. L63; 5. Remainder; 6. L90;
7. 196; 8. LS859-1; S. 1LS859-1v; 10, LS74-3;

11, L060-1; 12, 1IMts58-2; 13. LZHMts59-1-1;

14, LMtsZH55-3-1; 15. L0O90-1

* Content of phosphorus for all brasses 0,01-0,02%;
antimon§ for brass LZIMts59-1-1 and ILMtsZH55-3-1 up te

0.01%, for all remaining brands up to 0,005%; bismuth
0.002-0,0037%.
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TABLE 64, MECHANICAL, PH.SICAL AND TECHNOLOGICAL
PROPERTIES OF BRASSES MOST WIDELY USED IN
AUTOMOBILE MANUFACTURE AND ANUTOMOTIVE REPAIR INDUSTRIES

1 a1 & 3| O NF &, At stoww ] 1_ '1.?
AR S e P TN A P
B ¥ - - B -~ " - > R LA
Mapra natyun | % ad > 3 % 3178 |53 9 5<% |~ ':3 N
By |54 | & €22 | & (zcs| ¢ |£38 |7y
2% | e8¢ & [Es¥| & |FeY| P o |feg|xed|3id
15 jigs 8,43 o051 o0 | 33 sl et ] s | o 4
4 190 8,781 115 | 48 | 2 IR o | a3 |18 )
15 J1% .85 0wl 15 | 21 2150 137 ¢+ 59 {22 2)
16 710591 8,500 w0 | 65 | 40 | 16 | 45 140 1 90 | 2,6 %)
I JCTE3 5,70 965 o5 | 35 4 |50 — |60} —~ 1 &
4 ITow-1 a.50 oo0| s6 | 38 | 1w |40 — 1 =177l 0
LRSH (SURN 8,75 1 1016 | 52 VR 5 115 148 58 7,61 3
29 MMuss-2 8,40 wka | 70 10 - | 15,0 175} 8 |12 2
2V JKMua 11 | 850 ) 80| 70 | 45 | — |17 0 | 88 |12 2.
220M0K5s-3-1 [as0| s70| 60 | 45 | — | — [ 105 | — [ 25] 2

Key: 1., Brand of brasses; 2., Thickness, g/cm3; 3. Melting
temperature, °C; 4. kg (force)/mmz; 5. Hard; 6, Soft
(annealed); 7. Hard; 8. Soft; 9. Hard; 10. Soft (annealed);
11, (In a pliant state); 12, Processing by cutting, ..,
illegible; 13. L63; 14, L90; 15, 196; 16, LS59-1;

17. LS74-3; 18. L060-1; 19, LO0O90-1; 20, IMts58-2;

21, LZHMts59-1<1; 22, IMtsZH55~3-1; .
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TABLE 65.

CLASSIFICATION OF BRONZES

ACCORDING TO CHEMICAL COMPOSITION

e —— r————r———— &

Buau 6ponn 1OCT Maj it Opony 3 Ha ua-arm?:
1 2 3 4 B
5 Oroarpracme

6 Jluteiune oCT g bp. OICH 3.7-5-4 9 Harotonnenie apmary,a
13 —65 Hp. OIC 3 12-5; A SHTROPURKRHONIK 10T¢
Bp. OILC 5-6-5; Wi, BOTOM MR {nTC
Lp OHC 4.4 17; SGOUALIN X, BMECTO Mapo §
bp ONC 3,5.7-8 e 3,565 OHC 6-6-3

PoAp
101°0CT 135p. OHCH 3841 12>ponan o aymkax npen
6)¢—64 bp ONlC 3-13-5¢ H33NAMCHLT A8 WArorop
bp. OUC 5:6-5; e otanaok no [NOCH

13 bp. OULC 4 85 u1.3-05

110 panee | 14 bp. OIC 6-0-3: 15 OHC 66-3 an eTya
St THOBAD bp OIIC 3,5-6-5; wkbopuci, NOAYOCCBb
iy [OCTaw| Bp. OUC 6-7-3 u np. w6 u Ap. OLIC 3,5 6-5—
ANSE YuoDHuiX tigiib, sTy
A0k KOpOMuCEDd B ap

i : !

4

19

Hedopuupye-
MblC

18] 1()
tiecTannapr-
uble

3
20
roc
501749 ¢
100256 — 02

fio pance
[ O TN F TT ST T

s f OCL =

26 beasaosanucnne ((reguastnie)

7
bp. 10,
bp G IG L
bp OIL 10-2,
bp. O 8-4;
bp OHC 11.4.5,
bBp OIUI 5205
bp OC 812,
Bp O 5-25;
Lp OC 10 1
bn ODH a np
21 Hp Ob 630,15
by OB 10,25
bp OW &3,
Hp OUC 4-4-2.5;
Ep 0P 70,2

24
Bp. Od 6,5.0,4,
op. OC 444

o
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Table 65, con't,

(0] abp. A% Jlents, nonoc, n0R
27 Anonitieniie 2%‘5}5}. l 2'5{;. ATy 3r)mnnum\'u, BTY/KH, (acon-
Gp. AXK 9-4y itoe JATLE
6p. AXK 9-41;
Bp. AW 10445
Bp AKI 10 4-4J1;
Bp. AU 11665
Bp AWKC 7-1,5 1,5
bp. AMu 92
Bp AMu 921
Bp AMe 10-2
32 Bp AJKMu 10-31,5
Cauniosne e roct 33 Hp C 20 3t A rojmmmexkens an
493—51 77 Bp CI 6025 JCALNL  AnkraTedcit (oM.
Tad. 68)
L EMENCTULIC LUt bp. KM 31y 36 JLasi npykug TomsNBHO-
35 36493-—5". 37 Bp. KIT 13 ro GaKd, BORANLIX WiNaH

ros w ap.
39 Mapranueon- 60 FOCT 41 Bp Mus 42 Bp. Mu 5—nm pera
ctie, Gepunane-l  493—54 I‘)lp. 52, acit, paGoTaiontix npy no-
BHe " Bp. BHT 1,9 BLAACBNOIL  TeMnepaType,
Lp BHT 1,7 Gepunaenue GpoH3LI—J19
44 NPy AOLTH ST B AprGopo
CTPOCHI 1 aBHACTDOCHIN
43 Amosuuneso- Op. BAXC Bp. BAXXKMugds NXposuetuie  Gpousu —
: WENCINCTHIC, bp X 0.5 Y X L0; | s sackipoion siektpo
XpomucTsie, bp. Cyli 7-2 CBAP MHLIX alnapatos,
" CypbMANHCTbIE KOILICKTOPUD  9:¢KTPORU-
(secTanyaprine) raresicity CypLMALRCTLIC—
AT GOUNHBINKGS, 200

MHUHCBOXKCHUCIHCTUC =~ 109
dacontoro Lurbs

Key: 1., Type of bronze; 2., GOST; 3, Brand of bronze;

; 4, Designation; 5. Tinned; 6, Cast; 7. GOST 613-65;

8. Br. OTSSN 3-7-5-1; Br, OfS 3-12-5; Br. OTSS 5-5-5;

Br. OTSS 4-4-17; Br, OTSS 3, 5-7-5; 9. Manufacture of
hardware and anti-friction components, including automotive,
instead of brands. OTSS 3.5-6-5 OTSS 6-6-3 and others;

10. GOST 6l14-64; 11. Br. OTSSN 3-8-4-1; Br, OTSS 3--13-5;
Br. OTSS 5-6-5; Br. OTSS 4-8-5; 12. Bronzes in ingots
designated for makirg cast material according to GOST 613-65;
13. According to former action by GOST; 14, Br. OTSS 6-6-3;
Br. OTSS 3.5-6-5; Br. OISS 6-7-3 and others; 15. OTSS 6-6-3
for kingpin bushings, differential axle washers and others,
0TSS 3.5-6-5 for bearing washers, arm bushings and others;

16. Non-standard; 17, Br, O 10; Br. OF 10-1; Br. OTS 10-2;
Br. OTS 8-4; Br, ONS 11-4-3; Br, OTSN 5-2-5; Br. 0S 8-12;

Br, 0S 5-25; Br., 0S 10-10; Br. OFN and others; 18, BR, OTS
10-2 for bushings of the connector arm of engine YAAZ-204,

Br. OFN for synchronizer rings, Br. 0S 10-10 for bushings of
tractor engines and others; 19, Deformed; 20, GOST 5017~49
ard 10025-62; 21. Br, OF 6.5-0.15; Br. OF 4-0-2.5; Br, OIS 4-3;
Br, OTSS 4-4-2.,5; Br, OF 7-0.2; 22, Br, OTSS 4-4-2.,5 is

o
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Key for Table 65, con't.

widely used for anti-friction automobile bushings; Br. OTS 4-3

for valve springs of fuel pumps and so forth; 23, According to
former action of GOST; 24. Br. OF 6.5-0.4; Br., OTSS 4=-b-4;

25. For anti-friction components; 26. Non-tinned (alloy);

27. Aluminum; 28. GOST 493-54; 29, Br. A5; Br. A7; Br. AZH

9-4; Br, AZH 9-4L; Br, AZHN 10-4-4; Br, AZHN 10-4-4L; Br, AZHN 11-6-6;
Br. AZHS 7-1.5-1.5; Br. AMts 9-2; Br. AMts 9-2L; Br. AMts 10-2;

Br. AZHMts 10-3~1.5; 30. Tapes, bands, bearings, bushings, sheet
casting; 31. Leaded; 32, GOST 493-54; 33, Br. $ 30; Br., SN 60-2,5;
34, For bearings cf diesel engines (see Table 68); 35. Silicon;

36. GOST 493-54; 37. Br. KMts 3-1; Br. KM 1-3; 38. For

springs of fuel tanks, water hoses and others; 39, Manganese,
Beryllium; 40. GOST 493-54; 41, Br, Mts5; Br. B2; Br.BNT 1.9;

Br. 2 BNT 1.,7; 42, Br. Mts 5 for components operating unaer

high temperature; beryllium bronze--- for springs and tape

in instrument building and aviation construction; 43, Aluminum-

iron, chromium, antimony (non-standard); 44, Br. VAZH; Br, VAZHMts;
Br. KH 0.5; Br. KH 1,0; Br. SuN 7-2; 45, Chromium bronze for
electrodes of electro-welding equipment, electric engine commutators;
antimony for bearings, aluminim-iron for shaped casting,
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TABLE 66. CHEMICAL COMPOSITION AND MECHANICAL
PROPERTIES OF TINNED CAST BRONZE, GOST 613-65

- ——— SR . —

Mexannyeckie
2 Xusuyecknf cocran', ¥, 3 4 voile. na
1 (e mewec)?
Mapxa OLowsn Bun muTLy o
2 0Oy,
Sn in Ph (NI wliamt 0. %
- |
6 Bp. OUCH 3-7:5-1| 2,5—4,016,0— 9,5! 3,0—6,0{7 B kokmap 21 5
0,5—2,0)5 B semmo 18 8
9 Bp. OUC 3-12:5 | 2,0--3,58,0—15,0 3,0—6,00 B noxnus 21 5
B aemmo 18 8
Bp. OUC 5-5-5 | 4,0—6,0/4,0— 6,0 4,0—6,01 B xokuap 18 4
B 3emaio 15 6
6p. OUC 4-4-17 | 3,5-5,012,0— 6,0} 1420 - —_ —
B aemmo e o
6p. OLC 3,5-7-5 | 3,0~4,5/6,0— 9,5] 3,0—6,0] B xoxuaw 18 4
B semaio 15 6

Key: 1. Brand of bronze; 2. Chemical compositionl, %3

3. T¥pe of casting; 4, gechanical properties (not less
than)<; 5. kg (force)/mm“; 6. Br. OTSSN; 7. 1n an ingot
mold; 8, 1In earth; 9, Br. OTSS.

1. The remainder copper. Acceptable quantity of additive:
antimony for all bronzes up to 0.5%; iron for all bronzes up to 0.4%;
aluminum and silicon for Br, OTSSN 3-7-5-1 and Br, OTS 3-12-5 up
to 0.02; for the remaining brands up to 0.05%; total content of
additive for all bronzes up to 1,3%. !

2., Hardness for all bronzes--- HB 60, not less than,
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TABLE 67. CHEMICAL COMPOSITION AND MECHANICAL
PROPERTIES OF TINNED DEFORMED BRONZES GOST 5017-49 and 10025-62

1 '2X|mu-.‘-cu.m coeTou', % 3 £ Mexayecnne cpolicTba
Mapka Gpousm no . ———
FOCT 50:7=49 | g4 (Pby N 70 ocTOoRHNE "/(‘J/{:;w‘ A, o, ‘rv.c,;.lx?’crb
! 6

. 7 Bp. O® 6,5-0,15] 6,070 0,1— | — |5 Manoe 3545 (SU-—70' 70—-90
4 0,25 g Irepaoe T0=80 | 7= 1 oy =200
2 Gp O 4.0,25 3,5—4,0f 0,2- - Mainoe J0=38 [0—b8 5570
.5 0,3 Treproe 50—70 | 6—10! 160170
# i Bp ol 4.3 | 3,5-4,0 - 2,7 Msarkoe 30—40 135—45( 50—70
- ; 3,31 Tuvepmoe | 50—60 | 3— 6| 150—170
YL pp OUC4-4-2,5; 3,0—~5,0 —_ 3,0—1  Mathoe 20-35 [36—45] 50—70
& (1,5—3,9) 5,01 Tuepnoe 55—65 [ 2— 4] 150-170
o8 12 bGp. O 702 | 7,0=8,0f 0,10-- | -~ 13 I'meyran 145 15 [ 130—200
< (roCT 0,25 [pecconan- 37 55 e mence

.. 10075 —02) 4L wan 15 70

Key: 1., Brand of bronze according to GOST 5017-49; 2, Chemical
compositionl, %; 3. Condition; 4, Mechanical properties;

5. kg (force)/mmz; 6. Hardness HB; 7. Br. OF; 8, Soft;

9. Hard; 10, Br, 2TS; 11, Br, OTSS; 12, Br, OF GOST;

13, Drawn; 14, Extruded; 15. Not less than.

1. The remainder copper.

2., Acceptable content of additives: bismuth for all bronzes
up to 0,002%; antimony and aluminum for Br, OF 7-02, up to 0,01,
for remaining brands up to 0.002; iron for Br., OF 6.5-0.5 and
Br. OF 4+0.25 up to 0.02, for the remaining brands up to 0.05%
silicon for Br, OTSS 4-4-2,5 must not be, for Br. OF 7-02 wup
to 0.02, for remaining brands up to 0.002; lead for Br. OTSS
4#-4-2,5 and Br, OF 7-02 mvst not be, for remaining up to 0.2;
phosphorus for Br, OF 7-02 up to 0.02, for Br. OTS 4-3 and
Br. OTSS 4~4-2.5 up to 0.03; sulfur for Br, OF 7-0.2 up to
0.02; total content of additives for all brands from 0.1 to
0.2%.

§ 3. Anti-friction Alloys and Solders

Anti-friction alloys (Table 68) are widely used in automobile
3 manufacture for lining bushings of crankshaft and connecting red bearings
o of the engine crankshaft, bearing bushings of camshafts, connecting rod
# bushings of the crankshafts of the compressors and in various other cases.
Sometimes relining of the bushings occurs in automotive repair industries,

At the present time, low-antimony lead alloy SOS 6-6 is primarily
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used in carburetors of automobile engines; it possesses ervecially good
resistance to cyclical deformation and chipping.

For the older brands of carburetors in engines tinned babbit B89 and
B83 are widely used and also lead-antimony babbit BT and others (GOST 1320-55).

Their use as substitutes, especially when repairing bushings of camshafts
of automobile engines, is acceptable at the present time,

~ For lining bushings of crankshaft and connecting rod bearings of the
crankshafts (Table 69) of diesel automobile engines lead bronze is used,
usually BrS-30.

Besides, for lining bushings of diesel and carburetor engines in recent
years alloys on an aluminum base (alloy ASS 6-5 and others) are used., Thin
walled bushings primarily lined with leaded bronze or an aluminum alloy have
the most strength, the least tendency to chip, good heat conductivity, high
temperature resistance. Thus, bearings of leaded bronzes can operate
reliably at a temperature up to 350°C.

An inadequacy of these bushings is slightly higher abrazion of the
collar of crankshafts of engines, complicated technology in relining
under automobile repair industry conditions.

Soldering tin-lead and copper-zinc (Tables 70 and 71) is widely done
both in automobile manufacture and in automotive repair industries. Silver
solders (Table 72 and 74) in automotive manufacture and repair industries
are seldom used,

The good properties of silver solders are high mechanical strength,
ductificy, electrical conductivity and corrosion resistance. !

Melting temperature of silver solders is 600-900°C,

They are used most often for soldering critical connections of
electrical instruments and electrical wires, the soldering of plates of
hard alloys to housings of tool clamps and other instruments. Table 73
shows the composition of fluxes for soldering tinned, copper-zinc,
aluminum-copper-silicon and silver solders,
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TABLE 68, CHEMICAL COMPOSITION OF ANTI-FRICTION
ALLOYS USED FOR LINING BUSHINGS OF CONNECTING ROD
AND CRANKSHAFT BEARINGS OF ENGINE CRANKSHAFTS

. 1 2 2 OcHODRGH Xitmudeckult

U'pynJs cnauuos . |Mapka caaova .
Sn (S4) Sb (Cay Cu \Nay | Cd (M)

5 BaG6ut onouanuctie, | 6 B8Y Ocrane- | 7,25--8,25 | 2,5-3,5 -

TOCT 1320~55 y
683 » 10—~12 5,5—06,5 -
8 Ba66ntw cannuosocypu-| ¢ B16 16—17 1517 1,5—=2,0 -
MARKCTHE,  MAJ0ONOBAHK-
cree, TOCT 132055 b6 5—6 14—16 | 2,5-3,0| 1,75~
2,25
bH 9-11 13—-15 1,6=2,0{ 1,25~
1,75
b1 9—11 14—16 0,7~1,1 -
.10 bBa6burn connuoso- )] BKA - 10,851 183kn L0 o

vansuepsie, TOCT 120959
bK2 1,6—~2,5|(0,35-0,55) (0,25~ | (0,04~
0,50) 0,09

12 Manocypumanuernt 13 COC 66 | 5,5~6,5] 5,5—~6,% - -
cBMHUOBLIA cnaap
14 Aaomuunenue conaswl§ Aaskycun | (1,00— — 7,0=9,0 —
- e b 5,0—6,0
AM uah - o - o 0,5
ACC 6.5 e a0 0.5)
ACM - 3,0~5,0 - (0,3=0,7)
Caunuosicinte 6pousts, 137b6p C-30 — —_— Qcrans -
16 OCT 493~—54 17 noe
. 6p Ct1 60-2,5 - - » -
13 . 3 12 .
AnoMiinedwh cnaap 1eM3-965 |(1,0~1,0) -— 1,0—1,4] 10,25—

0,50)
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Table 68, con't,

coctan, Y 1 Hpumeeu, %. ne 6once
¢ I As Zn Sn SbL
Ni( As) Pb Al Ny ™ Ni <7 +
- -] = e oo 0]~ -
0,35 0,05
-— - - 0,10 - - — -
- 70cranb- - - 0,30 0,15 - —
uoe 0,10 -
(0,6‘—1 00) » hand — b — — —
0,75—1,25 ) - - 9_&0 — — —
(0,5—0,9) -
Te 0,05-0,20 » - - - — - _
- * U,00—0, 20 - — —_ -— -—
-— » -— a— — -— - —
-— ¥ -— - — — -— -_—
Tyers
- - QOcranvaoe | Jo 1,0 - - - -
- 4,0-5,0 v — - - -1 -
— - Y — . — —_— -— —
— 2733 - 0,25 0,1 0,1 0,1 0.3
— - U,5 0021 01
2,25=2,75 | 57—63 - Qﬁ? - — (P 0,5
20 7 - - | 0,05
i 1,0 Qcraaviioe 0,4 Mn—-0,15 — —
4,5-9,5 -
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Key for Table 68: 1. Group of alloys; 2., Brand of alloy;

3. Basic chemical composition, %; 4. Additives, ; not more
than; 5. Babbits tinned, GOST 1320-55; 6. B89; B83;

7. Remainder; 8, Babbits lead-antimony, low-tin, GOST 1320-55;
9. Bl6; B6; BN; BT; 10, Babbits lead-calcium, GOST 1209-59;
11, BKA; BK2; 12, Low-antimony lead alloy; 13, S0S 6-6;

14, Aluminum alloys; 15, Alcusin "D'; AM or ASS 6-5; ASM;

16, Leaded bronzes, GOST 493-54; 17. I S-30; BR SN 60-2.5;
18. Aluminum alloy; 19. MeMZ-965; 20, 2Zinc.

TABLE 69, ANTI-FRICTION ALLOYS USED FOR LINING THE
THIN WALLED BEARING BUSHES OF CRANKSHAFTS

1 \ Mapxa Ciaane R4S IBAIMDKH LnAdAUINLI HOR
M3MA.407, MeM3-965 M-20 TA3-21 SiHR-120 A3-51
2 MA. 3 4 5 o 7
.\\3.\\;\‘1(?8 16 17 18 19
14 COC 6-6 Amosipeswit | b33, DH, COC 6-0 COC 60, COC 6-H,
15 | <haan I ap. 83, LT u | 683, LT
MeM3** np. np.

WHHNEROY KROACHYI 1 OF0 UIAu ADHTJGTILAN

H i
g 3UL1-375 lg VA3 WS 1114358 {2 IAB201 |3 SIM3-20

o U1

2 2 1 21
CL())C 0-6 CcOC (8-() ' c0C (%Q» C()%,OG-() bip %3\) l by C 0
’ ‘ ACM ACM

Key: 1, Brand of alloy for lining bushings under bearings

of crankshafts of engines; 2. MZMA-407%, MZMA-408; 3. MeMzZ-
965; 4., M20; 5. GAzZ-21; 6., ZIL-120; 7. GAZ-51; 8. ZIL-
130%%*; 9, ZIL-375; 10. GAZ-66; 1ll. GAZ-53; 12, YAAZ-
204; 13, YAMZ-236; 14, S80S 6-6; 15, Aluminum alloy MeMZ¥*;
16. B8B83, BN, BT and others; 17, S0S 6-6; 18, S0S 6-6, B83,
BT and others; 19, S0S 6-6, B83, BT and others; 20, S0S 6-6;
21, Br S-30 ASM,

HF S A Y e N

e A g

o ATy e T F
s aalat™, o,
-, ’-M%'Lﬂ‘sf»@‘ b

* The basic thin walled bushing of crankshafts and bushings of
the camshaft is taped with a thickness 1,45-2,50 mm, made from steel
3 08, 20, or 35.

. ** Connecting rod bushings are lined with leaded bronze Br S-30,
*%k The engines of new brands, in particular ZIL-130, Z1L-375

and GAZ-53, use a tri-metal bearing, which has between the babbit and

tiie steel tape a layer of ~eramic-metal (GAZ-53) or copper-nickel

x (z1L-130, 2ZIL-375).
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TABLE 70. CHEMICAL COMPOSITION OF
TIN-LEAD AND COPPER-ZINC SOLDERS

3 AuMuneckuh cocTard, ¥,
[ pyanw apui.ocen? 1 Mapka npuuon
$n l Sh Cu
4 Oaonsumetocusnun- | 510C 4.6 3— 4 56 -
spe (markue), [OCT, 1OC 18 17—18 2--2,5 -
1459 54* noc 30 2930 1,6—2,0 -
i rnoc 4o 39—40 1,5—=2,0 —
g 1oC 50 49—50 (8Ll Gonee 0,8 -
K 1OC ol 59—0G1 He Gosaee 0,8 -
T noc % 8§9-90 He Goaee 0,15 —
N Mennounuxonue 7 DMIL 36 - - 2438
= (toepawe), TOCY nMIL 48 — - 46—50
e 1534 —42 TMUL 54 - - 5258
- 7
o
K Key: 1. Groups of soldersl; 2., Brand of solders; 3. Chemical

composition?, %; 4. Tin-lead (Soft), GOST 1499-54%; 5. POS;
6. Copper-zinc (hard) GOST 1534-42; 7. PMTS:

1. Tin-lead solder comes in ingots, large and trihedral bars,
wire, tape and pipe, filled with flux (rosin). Copper-zinc solder
comes in two types of grain groups: A~ size of grain from 0.2-3 mm
and B- size of grain from 3-5 mm,

2. For tin-lead solders--- the rest is lead., An acceptable
quantity of additive: bismuth up to 0.1%; arsenic up to 0.05;.

' iron, sulfur, zinc and aluminum up to 0.02 for all brands; nickel

for the first four brands up to 0.08, for the remaining brands,
up to 0.02; copper for the first three brands up to 0.15, for

?:5 POS 90 up to 0,08, for the remaining brands up to 0,10%; for copper-
K zinc solder--~ the remainder is zinc. For PMTS 36 an acceptable

¥ quantity of iron is up to 0.1, lead up to 0.5%.

R * From 1971 on introduced under GOST 1499-70,

¥

-

¥

~é‘
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TABLE 71, PROPERTIES AND AREAS OF USE
IN MACHINE BUILDING AND AUTOMOTIVE REPAIR INDUSTRIES
OF TIN-LEAD AND COPPER-ZINC SOLDERS

Ieve,pa '
Wie naa | e -
Mareu punoct HOLO PAC | r /g0 i 25k IIpunc.renue
NAYLACHUH —:O\
] 3 3 (4_|5%3]| 6 i
1 2 3 4 v | '
« 7 Quonsnncrocpui-
wonwe  (I'OCT
1190 --5Y
110C 4-6 265 581 14 10,7 s nank HeoTRCTCTRCHILIX
8 wpran
[110C 18 277 2,8 1 10,5, 10,2 {1000 natan o Ay ACkis kY30

W0L JCTROBIX aBIONHGIIC G, RAf
GYACHIR BRIAALINCH,  33A1nDac-
MEEX COOuLIN OuOGHTaMN

M - ~
[0C 30 256 3,3 110,01 9,7 |1 nadikn paratopon, Toi-
Ahe0  H BOIYXOUPOBOLN, TON
SUBIX BaKew,  SYheHns B

bl
} | 2 ) L v
12
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Key for Table 71: 1. Brand of solders; ,2. Temperature of
complete meltin§; 3. OB, kg (force)/mm”; 4. HB; 5.
Thickness, g/cm?; 6, Use; 7. Tin-lead (GOST 1499-54);

8. POS; 9. For soldering non-critical seams; 10, For soldering
and tinning bodies of light automcbiles, for tinning bushings

cast from lead babbits; 12, For soldering radiators, fuel-and
air ducts, making anodes for chroming, tinning bushings and
others; 13, For soldering ccmponents of electrical equipment
(commutators, electrical conduit and others), air- and fuel ducts;
14, Copper-zinc (GOST 1534-42); 15. PMIS; 16, For soldering
components of brasses containing up to 68% copper; 17. For
soldering copper alloys which contain more than 687 copper;

18. For soldering coppers, bronzes and steels for gas

soldering of components from sulfur and forged cast iron.

1. For the purposes shown, one can use alloy and plain
brasses of cthe following brands as solders: LS59-1, L060-1,
IMts 58-2, LZHMts 59-1-1, L-62, L-68 (GOST 1019-47).
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TABLE 72,

CHEMICAL COMPOSITION OF SILVER

SOLDERS (GOST 1890-56)

%‘ 1 Xumiueck it cocrap, %*
a8 Mapka npunon Zn p !
2 Ag Cu why (Mn) Cd ;3?)
g, 1 2 3 4 5 6 i 7
3 NCp 72 | 71,5—72,5( 27,3—28,5 - - - -
HCp 50 | 49,5—~50,5 | 49,3—50,5 — -~ - -
w MCp 76 | 69,5—70,5 | 25,6—26,6 | 3,0~ 5,0 - - -
ICp 65 64,5—05,5 | 19,5~—20,5 | 13,5—16,0 - - -
- 1Cp 45 44,5—~45,5 | 29,5—30,5 { 23,5—26,0 - - -
< NCp 25 | 24,7-25,3 | 39,0—41,0 | 33,0-36,5| — - -
N MCp 12M | 11,7=12,3 | 61,0-53,0 | 34,0-37,5 - —_ —
3 0Cp 10* { 9,7—-10,3 { 52,0—54,6 ( 35,0-38,5 | — - -
Ncp 71 41 70,5-71,51 27,0-28,7 - 0,8 -1.,2 — -
NCp 250 ! 24,6-25,5 | 09,0—~71,0 - 4,5~-5,5 - —_
Cp 13 14,6—15,5 | 79,2-81,2 - 4,56--5,0 — —
5
NCp 50K.1 | 49,5—50,5 | 15,0~17,0 | 14,0—18,0 ~  {17,0-19.0 -
1 | 2 | 3 ] ' T 7
4 *
NCp 44 143,0~45,0 | 26,0—28,0 | 14,0~18,0 [(2,5~3,5)| 7,0—9,0] (1,5—
2,5
NCp 40 | 41,0~39,0 | 16,4—17,4 | 16,0—17,8 —~  |25,0-20.5 (0,1’_-
. U.
NCp 37,5 | 37,0=38,0 | 47,8—49,8 | 5,0—6,6 |(7.9—%,5)] —- %
[1Cp 3KL | 2,5—0,5 - 0,5—1,5 - | B5—9| -
ncp 62 | 61,5—62,5 | 27,0—29,0 - - - 85—
1,5
ucp 3 2,7-3,3 - (96,0—93,0)) - - -
o ncp 25 | 2,2--2,8 - (91,0-93,00) — N
ncp 2,0 | 1,7-2,3 ~ (61,5~64,5)] = | 4,5—5,5 29,0—
s 31,0
“ {ICp 1.5 1,2-1,8 - .82,0--85,0; -— - 10—
16,0
Key: 1. Chemical composition, %*; 2, Brand of solder;
3. PSr; 4, F; 5. Kd,

*. An acceptable quantity of addititive for all PSr 72 and
PSr 50 is up to 0.25%, for PSr 71 up to 0.3, for the remaining
brands up to 0,5%; included is lead for the first two brands up to
0.05%, for the remaining six brandz up to 0.15, o1 PSr 44 up to

0.2%' -145‘

e - s




T

N

&L

TABLE 73. FLUXES FOR SOLDERING TIN-LEAD,
COPPER-ZINC, ALUMINUM AND SILVER SOLDERS

] 2 - 3

pynau opunocs [piacnenne Nirwueckull covtun ¢aca, Y%

.

o Onopsasciocsun-| 5. 1aa uaitks deraseir 43 pas- |6 Lot pactsop ZuCl,— 100
HoOBLIC HBX MATCpHANOB Boauwu pacisop ZnCl,—75,
MLl —~25
Cuuprosoil  pactsop Kauido-
= 1)

7  Meauoumnkenme [ [las naliky weanuix cnia- [O bypa (NaB3,05)— 100
808
10718 nafihg sednwx Crad- 4 Na_B,0,—F0, Gopuzs secso
Uion, uyeyna npuiauks naa- g (HBOg)—

CINNOK 13 TBCPANX CHIaBon

12 Aaovunicsonea-|y Aan  nafikn  Aeranci Wiz KF am NaF—8—12, l’ICi-—-
HOKPCMHHERLIC JAOMIIIHEBLIA ClIABLOY Jo—.0, ZuCl, 8—15, KCl—
vl ladibiioe

5 Kk wian Nal t—10, NaCl—
15—20, BaCl,—10=13, ZnCl,
30~40, KCl—octammhoe

16 CepeGpanue 17 lan opunaii anactanondS 1y 5o 47, KF wan NaF—53
13 ruepldy CilldaBol,  S.avh lhBO,—-57, Csz—--lJ
TPORPUBOOE 15 BO  BCCN €A~
fmmx hot 20 1pelyeIcn  sul:
COhast CORPOTHBAREMOCTL LOP-
posun, naruby, ylapnmy @
BUOPALHOUHLIM HAL PY IKaM

Key: 1. Group of solders; 2., Use; 3. Chemical composition
of the flux, %; 4. Tin-lead; 5. For soldering components

of various materials; 6. Aqueous solution ZnCl,-100. Aqueous
solution 2nC13-75, NH,C1-25, Alcohol solution of rosin-100;

7. Copper-zinc; 8. For soldering copper alloys; 9. Sodium-
tetraborate (NayB,07)-100; 10, For soldering copper alloys,
cast iron, soldering plates of hard alloys; 1ll. NajB,05-50,
Boric acid (H3BOA)-50; 12, Aluminum-copper-silicon;

13, For soldering components of aluminum alloys; 14. KF or

NaF-8-12, LiC1-25-25, zZnClas 8-15, KCl- remainder; 15. KF or NaF

-10, NaCl-15-20, BaClp-10-15, 2nCl,-30-40, KCl- remainder;

16, Silver; 17. For soldering plates from hard alloys,
electrical conduit and in all cases which require a high
resistance to corrosion, bending, impact and vibrational load;
18. H3B04-57, KF or NaF- 53; K3BO,-57, CaFp-43.
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TABLE 74. PROPERTIES OF SILVER SOLDERS
Ot‘ll-'l,hid\l £ N 11Cy He
CUOL~ 1 A HCE T4JLCp oo (G TOJUSp L fiIC p anliICp 25 |2:\" NCH IOICy 94 4y
>
5 llurepsan | 779 | 779—| 730! 74D | 660—] 745—; 780—! 815—| 750—| 650— ‘
fesepeTyp 850 | 785 7251 775 825] 850 | 795 | 710 l
Kpucranmt.
samty, °C
o Oy & [aw? 30 34 [30-—-35130—-351 30 2, | 18,5] — 32 -—
- flrornocin, v,9 9,3 9.8| 96| 9,1} 8,7} 8,5 8,4] 9,8] 8,5
/ efews ' ' !
90
v i G{y WC ip v |
acp 1s “Jh’ 0BGy v | HCp 10 f,'y','s, 'J;dx “6(5' b3 ':l{ IJC('; ‘-K.'f
4
635— | 633—| 650—~| 595—| 725—| 300— | 660— | 300— | 295~ | 226—| 265—
810 650 80 605 810 325 | 700 | 3C5 | w05 | 235 270
g3 | 93] 89| 84| 89| 87|97 11,8 1,0{ 9 10,4
|
Key: 1. Ba-ic properiies; 2. PSr. 3. F. 46 Kd;
5. 1Interval of temperature of crystallization, "C;

6. Up kg (force)/mm®; 7. Thickness, g/cm”.
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CHAPTER V, METALS AND MATERIALS USED FOR
RECONDITIONING AUTOMOTIVE PARTS

§ 1. Metals and Materials Used for Reconditioning Automotive Components
by Welding, Surfacing and by Metallic Spraying

Welding and surfacing of materials involve steel welding and fille: wire,

welding bars of various metals, coatings (greasing), fluxes, electrodes,
fuel and shielding gases and calcium carbides,

All the data on welding and filler rods and their coatings is covered in
GOST 2246-70 by six brands'of carbon, 30 brands of alloy and 41 brands of
nigh-alloy wires (Table 77).

Welding wire is intended for making electrodes for manual arc welding
and fusing of metal components and structures, In the automobile repair
industry certain brands of welding wire are used when reconditioning com-
ponents by mechanical types of fusion.

Inasmuch as high-alloy wire is seldom used when reconditioning compon-
ents, Table 77 shows the chemical composition only of the most widely used
brands. All the brands of carbon welding wire have a wide use in automotive
repair and motor transport industries. Of the alloy wires the most widely
used when reconditioning components are the brands: Sv-08GS, Sv-08G2S,
Sv-12GS, Sv-18KHGS, Sv-18KHMA and others, Cf high-alloy--- Sv-12KH13.

Welding wire is made with a diameter from 0.3 to 8.0 mm, designed for
welding (filling) or for making electrodes (E) with or without copper plating
(0), and various smelting, All of these are taken into account in the
conventional designations accepted by GOST, TFor examp.e, the conventional
symbol of wire Sv~08A with a diameter of 3 mm, intended for making
electrodes is: 'Wire 3 & -08A~E, GOST 224670,

All trademarks of steel filler rod (Tagble 75 and 78) are intended for
use in mechanical arc welding. The wire used for making electrodes is
not considered here,

When repairing automotive parts all brands of carbon filler rod
are widely used, Of the alloy and high-alloy batches the most satisfactory
are the following brands: Np-30KHGSA (which replaces the widely known wire
Sv-30KHGSA), Np-2KH14, Np-3KH13, Np-10G3, Np-Gl3A. GOST 10543-63 does not
cover brands of carbon fusing wire with an average content of carbon leoss
than 0.30% which is explained by the use of welding wire (GOST 2246-70)
brands SV-08, SV~10GA and others (see below) along with the filler
rod,

Filler rod 1is made with a diameter from 0,3-3.0 mm, The conventional
symbols of the wire can be deciphered in the following way: Np--- filler
1od, the first symbols are the average content of carbon (if the cinher
has 2 digits or 3--- in hundredths of per cent, if the number has a single
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digit--- in tenths of parts of per cent), nmore letters correspond to the
accepted symbols of the alloy elements, and numbers placed to the right of

the letters to the average content of these elements in per cent, Greasing

of the electrodes is divided into thin (stabilizing burning of the welding
arc) and thick (high-quality), used for shielding welded seams from the effect
of the air atmosphere, cleaning oxides from the metal, the alloy metals and
also for stabilizing the arc (which is ionized in the air in the space between
electrodes), Electrodes with a thin grease, as a rule, have a chalky coating,
diluted in a sodium silicate solution, thickness 0.2~0.4 mm per side. The
greatest advantage of these electrodes is the simplicity of their manufacture,
Electrodes with thick greasing are mainly used when reconditioning automotive
parts, The most widely used components of the coating of these electrodes

are presented in Table 756,

Electrodes for manual arc welding and filling have a metallic welding rod,
GOST 2246-70, and a coating of grease of various types. Low-carbon steel rod,
brands Sv-08 and Sv-08A, are most often used for reconditioning automotive parts.

The brands of electrodes of general designation for welding of copper and
alloy structural steels and alloy heat-resistant steels are covered in GOST
9467-60 (Table 79). These electrodes with a variety of uses and varied form
in the composition of the coatings are widely used when reconditioning
automotive parts. GOST 9467-60 not Luly regulates the mechanical properties
of the metal surfaced, with electrodes enumerated in Table 79, but also
established the type of composition of their coatings (Table 80).

In the symbols for the type of electrodes, the number after the letter
E (see Table 79) characterizes the critical tensile strength of the metal seam,
the letter A at the end of the symbol shows increased ductility and viscosity
of the metal. The full designation of the symbol of the electrodes according
to GOST 9467-60 includes the trademark, the type, the diameter and greasing
of the electrode. For example, tue symbol of the electrode trademark TSM-7,
type E-42 with a dizmeter of 5.0 mm with a mining-acid coating is written in
the following way: TSM7-E42-5, o-r, GOST 9467-60. Each type of electrode
according to GOST 9467-60, depending on the composition of the coating,
corresponds somewhat to the brand of electrode,

Along with general types of electrodes used in reconditioning automotive
parts metal, electrodes are widely used, which are covered by GOST 10051-52
for filling surface layers with particular properties (Table 81).

These electrodes have a thick (high-qualit' ) grease and metal bar of alloy
or high~alloy steel,

The full conventional symbol of the electrodes for filling surfaces with
particular properties includes: the brand of electrode, the type of electrode,
the diameter of the bar, the number of the standard and the transportation
according to GOST 9466-60, For example, the conventional designation of an
electrode brand 0ZN-300, type EN-15G3-25 with a diameter of 5 mm, is written
in the following manner: OZN-300-EN-15G3-25-5,0, GOST 10051-62 and GOST 9466-60,
GOST 9466-60 contains information on the dimensions of the electrodes for
manual welding and fusing (diameter from 1,6-12 mm, length 250-450 mm),
method of testing them, rules for trademarling, storage and transport,
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Materials for manual welding and surfacing of steel components, The
weldability of steel components depends on their content of carbon., In most
cases the components of low-carbon and carbon steels can be welded well,
from average-carbon-~-- satisfactorily, from high-carbon-~-- poorly. One
must take into consideration that in automobile manufacture with low=-carbon
steel primarily components and junctions are made from thin steel sheets
(cabins, fenders, facings and so forth), the welding of which is difficult
because of the danger of burning through the metal., Welding components of
alloy steels is made difficult because of the fact that the alloying elements
differ in the metal seam, and cause formation of hard to fuse oxides, which
remain on the metal after its cooling, and can result in particular, in self
hardening of the cold metal, varied warm shrinking of the metal seam and
componenet, and brittleness of the metal in a hot state, and as a result of
all this there can occur significant internal stresses, deformation, and
crack formation, Besides this, when welding completely or partizlly the
thermal processing of the component is destroyed, an occurrence which under
repair conditions is not always possible or economical to remedy,

The main method used in the automotive repair industry for preventing
the difficulties enumerated is the use, when welding and filling, of steel
components of special electrodes and high-quality coating of various
compositions. Besides this, preheating is used and subsequent thermal
processing of the fused or welded components,

Low-carbon components of thin steel sheet are usually welded: by a gas
flame, electrowelding in a reduced procedure in a carbon dioxide atmosphere
or spot welding by a contact method. 1In all other cases, the steel components
are reconditioned most often by electric arc welding. All the information
about the areas of use of electrodes with high-quality coatings for welding
and surfacing components most widely used in automotive repair steels and
examples of reconditioning by surfacing by these electrodes of particular
automobile components are all presented in Table 82, Table 82 shows the
composition of the coating of these electrodes, and in Table 84 the values
are given of mechanical characteristics of surfaced metal during their use,

Automotive steel components surfaced by electrodes 13KN-LIIVT, T-590,
TSS~-1 (Sormite no. 1) and 12AN-LIIVT, are not subjected to thermal processing
because when using the first three electrodes the surface layer of the metal
after filling has very good hardness, and when using electrode 12 AN-LIIVT,
the fillad jayer has an austenite structure and when riveted when making a
component operates very well under abrasion, During surfacing with the electrode
T8S-2 (Sormite no. 2) thefilled component can be tempered, then the surface
hardness in this case is improved up to HRC 56-62., When utilizing other
electrodes thermal processing can be done in all those cases where the
quanticty of carbon and alloying elements in the filled metal is sufficient
to obtain tempering.

Materials for manual welding, surfacing and soldering of components from
gray and forged cast iron, Welding and surfzcing of automotive parts made
of gray cast iron is done with some difiiculties which are explained by the
following causes;:

-150-




1. Variation in temperature of melting of cast iron (about 1200°C),
which causes ferric oxide to form during welding (melting temperature 1350-
1400°C) and silicon oxides (melting temperature about 1600°C). Hard to fuse
oxides by obstructing the seams decrease its physical and mechanical
qualities.

2, Cast iron which will be heated to the melting temperature, during
subsequent cooling in the air is chilled, because during this,disintegration
of the iron carbide (cementite) cannot occur on the elements, that is ferrite
and carbon, As a result one obtains a hard, difficult te work seam, which
is characterized by a non-uniform structure,

3. Brittleness of cast iron, which occurs especially when there is the
presence of unequal heating and residual welding stresses in the components
of complex configuraticn., It is e.pecially difficult to weld parts made of
forged cast iron, whose free carbon, on the one hand, burns out during
welding forming a gas, and as a result of this, pores and air bubbles form
in the metal; and on the other hand, when a joined state occurs, chills intensly,

When welding cast iron components both gas (for complex components heated
to a temperature of 600-650°C) and electric arc (usually cold) welding are
ugsed, For dissolving hard to melt oxides during gas welding fluxes are used,
Special electrodes and greases are used for cold arc welding, In order to
decrease chilling of the metal during welding components made of gray and
forged cast iron gas, soldering is also used with welding rods of non-ferrous
alloys which have a melting temperature lower than that of cast iron. Types
and brands of electrodes, welding wire and welding rods used for welding,
surfacing and soldering automotive parts made of gray and forged cast iron
are presented in Table 85. Table 86 gives the composition of coatings of
special electrodes for welding cast iron; in Table 87 the chemical
composition of cast iron welding rods is given; and in Table 88, the
components of the most widely used fluxes which are ugsed for gas welding
and surfacing of cast iron components.,

Along with oxyacetylene welding irn automotive repair industries, gas
welding using other hot ga<es has received wide use for reconditioning parts
(Table 89), especially with propane~butane mixtures. Table 90 gives data
on gas cylinders which are used for storage, transport and use of hot gases
and oxygen,

Gas cylinde&s for acetylene (GOST 5948-51) are filled under pressure
16 kg (force)/cm“. These gas cylinders contain a porous mass~-- active
carbon and solvent. A 40 liter gas cylinder under pressure 16 kg (force)/cm
holds 4-5 m3 of acetylene. Often at automobile repair and motor transport
industries, they obtain acetylene using acetylene generators of calcium
carbide as a result of the reaction of the latter with water. Calcium
carbide comes in hermetically sealed steel drums with weights from 50-130 kg.
Obtaining 1 m3 of acetylene requires on the average 4 kg of industrial
calcium carbide (GOST 1460-56). The cutput of acetylene increases when
the granulation of tne carbide is increased. Oxygen necessary for oxyacetylene
i and other types of gas welding comes in gas cylinders with Sapacity of
b 40 liters containing under pressure 150 kg (force)/cm , 6 m” of oxygen.,

2
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Industrial oxygen according to GOST 5583-50 can be divided into two types:
batch A with a content of oxygen 99.27, and batch B with a content of oxygen
98.5%.

Materials for manual welding of aluminum alloy components., Welding of
automotive parts made of aluminum alloys has considerable difficulty as a
result of:

lowv melting temperature of aluminum (675°C) and difficulty in melting
its oxides (about 2050°C). Aluminum oxides do not melt during welding;
joining non-melted metal with the material of the component is difficult,
The welding seam or surface seam is obstructed;

easy oxidizability of aluminum and its brittleness in a heated state;

a significant coefficient of heat expansion of aluminum (approximately
twice as large as for steel) and the correspondingly large shrinkage cof the
welded seam;

high heat conductivity which causes a large loss of electrical energy
or gas;

constancy of color of the melted metal which makes it difficult to
orient the welding.

In connection with this, the technological processing of welding
aluminum components is distinguished by known complexity, It presupposes
thorough mechanical and a hopefully chemical cleaning of the metal in the
region of the welded seam, preheating of the components to a temperature of
150-250°C and subsequent slow cocling after welding. Welding can be feasible
either with a gas flame or with an electric method with a constant current
and reverse polarity. In the first case it 1s necessary to use special
fluxes, in the second~~-- grease,

Preliminary chemical cleaning of the prepared seam can be done with
heat (t = 60~65°C) in a 5% solution of caustic soda for a period of 8-10
minutes (not more) with subsequent washing of the seam in hot water.
Welding must be done quickly after cleaning (no more than 4-6 hours later}.
The wire recommended must be selected close to the chemical composition of
the material being welded (Table 91). The composition of the fluxes for
gas welding of aluminum alloys is presented in Table 92; and the composition
of the coating of the electrodes for arc welding of components of these same
materials is given in Table 93,

Welding of components from aluminum and magnesium alloys by manual and
mechanical methods can also be done without any fluxes and with good
qualitative results in an argon atmosphere (see below),

Materials for reconditioning automotive parts by mechanical (automated
and semi-automated) types of plating of surfaces. When reconditioning
automotive components by mechanical methods of plating of worn out surfaces
the following are most widely used: automated filling with a layer of flux,
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electrical impulse (vibration-arc) surfacing, surfacing in a carbon dioxide
atmosphere, metallizing spray and electric spark plating. During all types
of surfacing and metallizing, bare welding and filler rod (Table 94) with

a diameter of 1.2-1,8 mm, spring wire with a carbon content 0,7-0.8%,

and in certain cases wire of carbon, structural and instrumental steels are
used as surfacing materials,

During automated and semi-automated surfacing of components under a layer
of flux the filled metal must be protected from the harmful effect of an
: atmosphere of nitrogen and oxygen. Thanks to this, in comparison with manual
i plating, burning out of the carbon, manganese and silicon is significantly
X decreased, flatness is improved and the structure of the surfaced metal is
e improved.

\_ The fluxes used in connection with the processing method can be divided
' into melting and non-melting (ceramic). When repairing automobiles the

K most widely used are melting fluxes (Table 95) especially brand AN-348-A

and OSTS~-45A (GOST 9087-69).

For preventing the formation of pores and cracks when surfacing components
under a layer of flux it is recommended that one utilize preliminary
calcination of the flux for removing moisture from it and also cleaning
rust and oxides from the surfaces of the components to be surfaced, As is
seen in Table 95, scorilaceous, stabilizing heating of the arc and reduction
elements enter into the composition of the melting fluxes,

Fluxes AN-348-A, AN-348-AN, OSTS-45, OSTS-45M, AN-60 and FIS-9 are
intended for surfacing carbon and alloy steels AN-20S, AN-20SM and AN-20P---
for surfacing high-alloy steels; AN-26S, AN-26P, AN-268P--~ for welding heat
resistant steels; AN-8 and AN-22--- for electro-scoriaceous welding,

Alloying of a surfaced layer during automated surfacing under a layer of flux
can occur because of the change in the alloy brands of filler rod or because
of the introduction of additional alloying components (most often .erro-alloys)
in the usual flux. Brands of electrode wire and the composition of alloy,
melting flux used in repair industries for reconditioning for normal size
worn out crankshaft collars are presented in Table 95,

The flux is prepared by the following method.

Ferrochrome is ground to a powder and put through a sieve with 800-600
openings per 1 cm?,

The triple mixture made up of flux AN-348-A, ferrochrome no, 6 and
graphite is thovoughly mixed; a sodium silicate solution is added to it and
it is mixed again, Then the mixture is dried in air for 24 hours and fired
in a thermal furnace at a temperature of 450°C for 2.5-3 hours., After this,
the caked mass 1is ground and put through a sieve with nine times the
openings per 1 cm? of surface.
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Automated filling under a layer of flux reconditions automotive parts
which have an approximate diameter of 40 mm and more made from carbon and
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alloy steels subjected to thermal processing for varied hardness.

Examples of the selection of welding rod for filling automobile parts
reccnditioned by automated surfacing under a layer of melting flux are presented
in Table 97.

During electrical impulse (vibration-arc) surfacing as a result of cooling
there is a possibility of obtaining a hard and abrasion resistant surfaced
layer without using alloy wire or flux and without using thermal processing
of the reconditioned part. The consequences of cooling and also discontinuity
of the thermal zone, in the process, affect the depth of the component
during electrical impulse surfacing considerably less than during other surfacing
processes., This permits.using a method for reconditionine steel components
of small diameter and aiso components of forged cast iron. The latter,
before surfacing must be preliminarily turned on a lathe so that the zone of
welding of the basic and surfacing metals, which is characterized by increased
hardness, does not shrink during the mechanical processing of the plated
surface,

During electrical impulse surfacing with an input of cooling liquid,
the surface hardness of the surfaced metal corresponds to HRC 45-58, During
filling of a surface which is not very hard, in particular, male threads,
an input of cooling liquid during the electrical impulse, surfacing is cut off,

The surface hardness of components reconditioned by this mechod
corresponds on the average to HB 240-300.

The brands of electrode wire most frequcatly used for this method of sur-
facing are presented in Table 94; and in Table 99 the composition of the
cooling liquids used,.

Examples of the selection of welding and filler rod for reconditioning
by electrical impulse surfacing of specific components of the automobiles are
given in Table 98. Semi-automated and automated surfacing in a protected
atmosphere of carbon dioxide is used in the automotive repair industries
for reconditioning worn out surfaces of automotive parts of average and low
hardness, including electrical impulse fusing for reconditioning worn out
surfaces of threads.

Brands of electrode and filler rod wusually used when surfacing in a carbon
dioxide atmosphere are given in Table 94. Basic data on compressed welding
carbon dioxide and on gas cylinders in which it is supplied to the automotive
repair industries are presented in Table 100,

For large size automotive repair industries and specialized surfacing
shops, it is proposed that liquid welding carbon dioxide be delivered in
special cisterns and their utilization be centralized through the entire
factory or shop network., Basic data onindustrial nitrogen, inert gases
argon and helium and also on gas cylinders which are used in transport,
storage and use are presented in Tabtle 100.

Ia the automotive repair industry, nitrogen can be used during metallized
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spraying for decreasing oxidation of the metal being plated, and also as
a protective atmosphere when welaing copper and its alloys. Examples of

this selection of welding rod for surfacing in an atmosphere of carben dioxide
for various automotive parts are given in Table 101,

Argon-arc welding can be done with melting and non-melting (tungsten)
electrodes by hand or by semi-automated and automated methods. Argon-arc
welding can weld parts made of aluminum and magnesium alloys, steel, copper,
brasses and bronzes (transmission housings, cylinder heads and others).
With thickness of the metal up to 4 mm one must weld with a tungsten
electrode., During welding an acid film on the surface of the welding bath
can be dissolved by bombarding it with argon ions. The results of using
an inert atmosphere means that the film will not form again., When the
thickness of the metal is greater than 6 mm, a2 melting electrode of
aluminum alloy is used which guarantees the greatest penetration of the metal.
Helium is used during welding and fusion of aluminum alloy components for
the same purposes as argon.

Plating on the surface of worn out automotive parts by metallization
(spraying) is feasible in automotive repair industries by electric arc,
gas and high frequency methods. Brands of welding rod wusually used during
recondition of components by metallized spraying are given in Table 94,

Electric spark processing is used in automotive repair industries for
processing components and instruments of great hardness, or for strengthening
and plating surfaces of automotive parts with a hard and abrasion-resistant
layer, Thus, for example, when electrospark strengthening ferrochrome, the
micro-hardness of the surface of the strengthened-plated layer reaches
650-700 kg (force)/mmz- whea strengthening with alloys T15Ké and VKZ,
900-1000 kg (force)/mmz; and ferroboron, 1100-1200 kg (force)/mmz. Electrode
material (of the instrument) which is used during electrospark processing,
depending on the polarity of its switch and the process designated, is
shown in Table 102,
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TA

BLE 75.

HARDNESS OF THE SURFACED METAL DEPENLING

ON THE BRAND OF WELDING ROD (GOST 10543-63)

3

T ' \ap At K” Lbeocat Maphg prcoLoae ll‘l‘ l\':l‘»’"“‘: “
l A"Ip“o yr”cpo I I;r:‘l‘l:’l“)‘l‘ [$] ﬁ';:f':};"lr‘“;‘::{”)’ ’I‘l(l’llli)”‘\:(\"'“,ldﬂn ilnl,\‘lll.ullllbll {Hpn JICHILO O 6
AHC 00 HPOVOACKH qo;ln”ma | oK HRC(H (YR VINT] /\lex;;— '('ll;‘/';)
8 9 .
7lln-'.l() 160 - ‘32()' Hn-1ors (200—=320) Hi-2X11 3238
Ha- 0 170=2301  Hu 30N CA 220 =34)) Hi-3M 13 38— 45
Hn-50 1802107 Hi JONIBA 33—10 Hu-AX13 4552
fin 65 220 - 300 Hn 30X5H 37-42 H-45X 113D 3852
Hu-80 200--310f o 3582028 37—12 Lin-45X2B5T -6
Hn-40T 180—~240¢ Hn-40N302Bd 38 —44 Hi-GON3G 1D 42--50
Hn-50T ¢ 200 -270 Hn-5XNHM 40--50 Ha-X13160  {(180-220)
Hn-657 230310 Ho-5X0H 4050 H.X20180T }(180—220)
- - Hn.5XHB 4050 HITI3A (220—280)
- - Hit 50X\ 4350 — —_
—_— Ha 105X 3238 - -
Key: 1, Brand of carbon .ivre; 2, Hardness of welded metal

HB; 3. Brand of alloy wira;
Brand of high-alloy wire; 6,

(HB); 5.
metal HRC (
Np~50G; Np-

Np-105KH;

HB); 7.
65G; 8.

.
A

» Hardness of welded metal HRC
Hardness of welded
Np-30; Np-40; Np-50; Np-65; Np~80; Np-40G;
Np-10G3; Np-30KHGSA; Np-30KH3VA; Np-30KHS;
Np-35KH2G2V; Np-40KH3G2VF; Np=-5SKHNM; Np=5KHNT ; Np-SKHNV; Np-50KHFA;

9. Np-2KHl4; Np-3KH13; Np-4KH13; Np-45KH4V3F;
Np-45KH2V8T; Np-60KH3V1OF; Np-KH15N60; Np~-KH20NBOT; NN-G13A
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TABLE 76, THE MOST WIDELY USED COMPONENTIS OF
ELECTRODE COATING FOR MANUAL ARC WELDING AND FILLING

J. ”dJl.h VORI O Bt QUi SHIY KONMLOLCHTOTr
4 Jderupyiongice o ! 5(,1.1f~x‘.1.|cl';)ylo 6
2 [arosamurie Elllaakudauutinbie RN IR TAIRY L [ Cpoiie ayru Cunsyrninc
1
- 3 | Y ! 10 il
7 Kpaxman Hoacooit  wnat ‘l patmt  cepefe P Moy Weroe
:} ) b pPReThIY .15 CTCK.
12 jlekerpun H.’l}h wonktiv 3 |\ notnnit T Nc- [ Co Sercpin 16
Yahoo BILCRh L, .
17 flimenan syxa | Koapa 18 19w, PROCIL AU Vioram20 }(é(];.,,.;
Mnenecui s » Mpaso WePPOMapt anicld Ll onues T Kpana
I p ¥ i 2(\[
Tl )
27 A penechblis 2&; [ HTAHODBBIIT KON- (Devgmxpou Ytaonpcan
yi0iib Henipar 7 30\ Copant
31 Heawaoaa ‘213; RYNTRD] 33(l>« PPOvHian g Cvoh oy warpn
M2
- L
35 Rowe awrennstit [ Ko um36 3Fdepposaand, « Lo ovin 38
39 Ipstana 4%\‘\'1m|nlcmm nes B oppordta i Moauos 47
COKR
LAYEARICI g4 btk 45 WG Gopa i"yne 46
Oopuis ’
47 Jpeuccnuie 48l panmn LRV TS A Pk Marpeaur 50
[WHITRENY] 51 Mapiaint 5?.‘\1.11\1 LTI
g SDeniodmn i v

Key: 1. Designation and name of components; 2, Gas protected;
3, Sinter protected; 4. Alloy and reduced; 5. Stabilized
combugstion arc; 6, Binding; 7. Starch; 8. Feldspar;

9, Silver graphite; 10, Chalk; 11. Sodium silicate solution;
12. Dextrin; 13, Fluorspar; 14, Metallic aluminum; 15, Soda;
16. Dextrin; 17, Nutritive flour; 18, Quartz; 19, Ferro-
silicon; 20. Potash; 21, Xaolin; 22, Sawdust; 23, Marble;
24, Ferromanganese; 25, Titanium dioxide; 26, Starch;

27. Charcoal; 28, Titanium concentrate; 29. Ferrochrome;

30. Barium carbonate; 31, Cellulose; 32. Manganese ore;

33, Ferrotitanium; 34, Sodium sulfate; 35, Foundry coke;

36. Kaolin; 37. Ferromolybdenum; 38. Dolomite; 39, Thread;
40. Quartz sand; 41, Ferrovanadium; 42, Marble; 43. Barium
carbonate; 44, Talc; 45. Boron carbide; 46, Rutile;

47, Sawdust; 48. Granite; 45, 1Iron ore; 50, Magnesite;

51, Marshite; 52. Manganese ore; 53. Bentonite

Annotation, Some components simultaneously will fill several
functions, In particular these are: manganese and titanium ore,
feldspar and fluorspar, graphite, barium carbonate, marble,

Rutile and others.
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STEEL WELDING ROD (GOST 2246-70)

TABLE 77.
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Key for Table 77: 1. Brand of wire; 2. Chemical composition,
%; 3. Not more than; 4. Carbon: Sv-08; Sv-08A; Sv-08GA;
Sv-10GA; Sv-10G2; Sv-08AA; 5. Alloy: Sv-08GS; Sv-08G2S;
Sv-12GS; Sv-08KHG2S; Sv-08GSMT; Sv~10GN; Sv-08KHNM; Sv-10NMA;
Sv-08KHN2M; Sv-15GSTYUTSA; Sv-20GSTYUA; Sv-08¥IGSMA; Sv-1OKHN2GMT;
Sv-08KHN2GMTA ; Sv-08KHN2GMYU; Sv-08KHN2G2SMYU; Sv-18KHMA;
Sv-18KHGS; Sv-08KHM; Sv-08MKH; Sv-10KHG2SMA; Sv-10KHMFT;
Sv-08KHGSMFA; Sv-08KHMFA; Sv-O3KHMNFBA; Sv-08KH3G2SM;

Svel3KH2MFT; Sv-l10KHSM; Sv-O4KH2MA; Sv-06N3: 6. High-alloyl:
Sv-06KH14; Sv-12KH13,

1. The table shows only the most widely used brands of the
41 brands of high-alloy welding rod given in GOST 2246-70.
Annotation, The conventioral symbols of welding rod:
E--- designation for making electrodes; O--- copper-plated;
smelted out by electro-slag (SH) or vacuum-arc (VD) smelting
or in vacuum-induction furnaces (VI).
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STEEL FILLER ROD FOR MECHANICAL

TABLE 78.
TYPES OF ELECTRIC ARC SURFACING (GOST 10543-63)
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Table 78, con't,
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Key for Table 78: 1. Brand of wire; 2., Chemical composition, %;
3. Not more than; 4., Carbon: Np-30; Np~40; Np- 50; Np- 65;

Np- 80; Np-40G; Np~50G; Np-65G; 5. Alloy: Np-10G3; Np-30KHGSA;
Np~30KH3VA; Np~30KH5; Np-35KH2G2V; Np-40KH3G2VF; Np-5KHNM;
Np~5KHNT; Np-5KHNV; Np-50KHFA; NP-105KH; 6. High-alloy: Np~2KH14;
Np-3KH13; Np~4KH13; Np-45KH4V3F; Np~45KH2VEFT; Np-60KH3V1OF;
Np-KH15V60; Np~KH20N8OT; Np-Gl3A.
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Key: 1. Mechanical properties of the surfaced metal; 2. Diameter
of the electrode, mm; 3. Type of electrodes; 4, For low-

carbon and low-alloy steels; 5. For average and low-rlloy steels;
6. For high-strength a&loy ateels; 7. E; 8, Critical tensile

strength, kg (force)/mm“; 9, Relat%ve elongation %3
10. Iwmpact strength, kg (force)m/cm®; Bending angle, ©.
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F COATINGS
“RESISTANT STEELS (GOST 9467-60)

TYPES OF COMPOSITIONS OF COA

TABLE 30,
OF ELECTRODES FOR WELDING STRUCTURAL AND HEAT
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Key for Table 80: 1., Coating; 2. Conventional designation;
3. Components of the coating; 4. Brands of electrodes;

5. Main advantages; 6. Characteristic inadequacies; 7. Area
of use; 8. Ore-acid; 9. R; 10. Ferromanganese, iron ore,
manganese ore and others; 11, OMM-5, TSM-7, TSM-7S and others;
12, Obtaining flat seams when welding a moderately oxidized
metal; 13, Increased toxicity, loss of metal in burning and
spraying, poor surface hardness; 14. Coating surfaces of
components of low-carbon, non-thermally processed steels, welding
structural or carbon steels; 15. Calcium fluoride; 16, F;
17. Marble, chalk, dolomite, magnesite, fluorspar and others;
18, UONI 13/45; UONI 13/55; UONI 13/65 and others; 19, The
welded metal is not inclined to form crystalline cracks, hes
high impact strength; 20. Inclination to form pores when there
is corrosion of the metal and inadequate drying of the electrode
grease; 21, Surfacing of components made of average-carbon,
carbon and alloy steels, normalization or temper hardening;

22, Rutile; 23. T; 24. Rutile mineral (including titanium
dioxide in the base), feldspar, ferromanganese; 25. 0ZS-4,
0Z2S8-6 and others; 26. Absence of crystalline cracks and pores,
High coefficient of fusion; 27, The same as for R and F,

but to a considerably lesser degree; 28, The same as for F;
29, Organic; 30. 0; 31. Starch, cellulose, sawdust and others;
32, Gas protection of the metal seam from the effect of the
atmosphere of air; 33. Poor hardness and other mechanical
qualities; 34, For welding construction of thin carbon steels,
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TABLE 81. CHEMICAL COMPOSITION OF
METAL ELECTRODES FOR ARC WELDING OF
SURFACE LAYERS OF COMPONENTS WITH BASIC PROPERTIES (GOST 10051-52)

1 2 3 Afivarnc it cocran, 00
Mapka yaextpona Tun saekrpons - ‘ o l - | o I BN
40311300 % DH-1673-25 I: ::- %.ﬁ_’;—— - - -
) Y
7 “1h.-| 2's - —
- 1 OH-18l4-35 0, 16—~ 25— —
6 O311-350 {-18r4 A A
SO311-400 G Di1.201'4-40 (;'l;‘;— 4'(_2— - - -
2 4,7
Ald. Il OrsX7c-25 0,80—| 4,6—=| 1,2—] 6,0~ —
LO 12AHJIHUBT 17 a1 vyor ) S I % §'0
. QI .55 0,70—] 0,6—| 1,0—] 3,5~ —~
12 13K JIHKUBT 13 1-80X4Cr.5. oIV 0L5 g’g »
- DH-Y30X28C4H4-50* 2,50-10 1,5 2,8—125,0—{(3,0—
14 UC-1 15 IH-Y 30X 28C4H4-50 S,EU o e e 15 ':“
- DY 18X15C2H 2% 1,5—1Jo 1.i.' 1,56—[13,0--1(1,3~
16 UC-2 17 IILY18X15C o { SRR 2'2) )
g T- 9} 21/ 30X25PC2r-60 50 = 1,0-120—22,0~| 0,5—
b 1% A $5 |15 |25 (270 | 15

Key: 1. Brand of electrode; 2, Type of electrode; 3. Chemical
composition, %%; 4. O0zZN-300; 5. EN-15G3-25; 6. 0zN-350;

7. BN-18G4-35; 8. O0zN-400; 9. EN-20G4-40; 10. 12AN-LIIVT;
11, EN-UIOG5KH7S-25; 12, 13KN-LIIVI; 13. EN-80KH4SG-55;

14, TSS-1; 15, EN-U30KH28$4N4-50**; 16. TSs-2;

17. EN-U1BKHL5S2N2#**: 18, T-590; 19. EN-U30KH25RS2G-60.

* The remainder iron.
*%  GOST 11545-65.

*%%  Alloy TSS-2 at the present time is not covered by GOST.
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ELECTRODES WITH HIGH-QUALITY

AUTOMOTIVE COMPONENTS AND CONSTRUCTION

TABLE 82,
COATINGS FOR MANUAL WELDING AND FILLING OF STEEL
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Key for Table 82: 1, Material of components; 2, Thermal
processing of components; 3, Most widely used brands of

steel; &, Examples of automotive parts; 5. Brands of electrodes;
6. Low-carbon steel: 7. Carbon; 8. Untreated thermally

or normalized; 9. St. 2; St, 3; Steel 0.8; 10; 20; 25; 12GS
and cothers; 10, Frame cross members, lengthwise bars (spans},
Cardan covers, pipes of the steering shafts, shock absoxber
housings (welding ears); 11, OMA-2; OMM~5; UONI 13/45;

TSM-7; TSN-7S; U-340-55; U-340-105; 12, Carbon or alloy;

13, Casehardening or cyanidation with subsequent hardening

and low-temperature tempering; 14, Steel 20; 20KH; 18KHGT;
25KHGM; 25KHGT: 35KH and others; 15. Fork (working ends),

gear shifting levers (ball bearings), Cardan front drive axles
(race track), driven shafts of the transmission (grooved) and
others; 16, TKKH and TSS-2 (with thermal processing repeated)
12AN-LIIVT (without thermal processing repeated); 17. Average-
carbon steel; 18, Carbon; 19. Untreated thermally or
normalization (HB 207-241); 20. Steel 30; 35; 45; 30T and
others; 21. Cardan shaft flange-forks, flanges of the drive
shaft of the rear axle gears (openings under bolts), length-
wise bars of the frame, compressor shafts (key bed) and others;
22, UONT 13/45; UONI 13/55; No. 23; 025-2; 23, Carbon or
alloy; 24. Temper hardened (HB & 350); 25. Steel 40; /5;
35KH; 30KH; 40KH and others; 26. Flanges of the driven

shaft of the transmission (welding coilar, fusing necks),

pitman arms (fused cams under the ball bearings), heads of the
crosswise control levers (openings), levers of reverse journals;
27. UONI 13/55; 0ZN-250; 02ZN-300; 0ZN-350; U-340pb; X-2;

28. Carbon or alloy; 29. Induction tempering or with tctal
heating; 30. Steei 45; 45LK~1 (GOST 977-58); 35KH; 40KH; 4OKHGTR
and others; 3l. Camshafts (knuckles), differential axles (open-
ings), valve arms (spherical surfaces), levers for engaging

the clucch (spherical surfaces), crankshafts (key grooves);

32, 12AN-LIIVT; L3KN-LIIVT; TSS-1; TSS-2; UONI 13/65;

T-590.
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COMPOSITION OF COATING OF

TABLE 83,
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Key for Table 83: 1. Brand of electrode; 2. Type of electrode;
3. Welding red; 4. Composition of coating (by weight), %¥%¥%k;
5. Titanium concentrate (quartz sand); 6. Aluminum (feldspar);
7. Manganese ore (dextrine); 8. Feldspar (saltpeter);

9. Graphite or coke (potassium chromate); 10. Ferrochrome
(ferrotitanium); 11. Ferromanganese (ferroboron); 12, Ferro-
silicon (granite); 13, Marble or chalk (hematite); 14, Nutri-
tive flour (starch); 15. Sodium silicate, % according to weight
of dry components; 16, High-quality (thick) coatings;

17. OMA-2; OMM-5; TSM-7; TSM-7S*; U-340-55; U-340-105; TKKH;
UONI 13/45; UONI 13/55; UONI 13/65; TSS-1; TSS-2; No 23;
12AN-LIIVT; 13KN-LIIVT; T-590; O2ZN-400; OZN-300; OZN-350;

K~2; U-340pb; 18. E-42; E-42; E-42; E-42; E-50A; E-100;

E-42; B-42A; E-50A; E-55; EN-UZOKH28S4N4**; EN-U18KH1582N2;

19. EN-ULOG5KH78-25; EN~80KH4SG-55; EN-UZOKH25Rs2G-60;
EN-20G4-40; EN-15G3-25; EN-18G4-35; 20. EN-15G3-25;

21, Sv-0.8, Sv-08A; Sv-08A; Sv-08A; SvO8A; Sv-08, Sv08A; etc,
22, Stabilizing (thin) coatings; 23, E-34; E-34, A-1;

MT; 24, Sv-08.

* PBlectrodes TSM-7S are distinguished from electrodes TSM-7
by greater thickness of coating.

** Chemical composition of electrode wire type EN, see
Table 81,

*¥% Total weight of coating amounts to 65-75% of the
weight of the electrode rod.
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TABLF. 84, MECHANICAL PROPERTIES OF A METAL
FILLED BY ELECTRODES WITH HIGH-QUALITY COATINGS
USED WHEN RECONDITIONING STEEL PARTS

| 1 2 2 | uc/‘uoc re § l(omx..:mﬁ
Mapku YACKTPOAS THI SNCKTPONS . v “."',?,f,ﬂ:’“ i 8, % “n“;::':x:.
’l{mn® L B(HRE) "‘ta #/acy
7 OMA-2 9.42 8 =50 - - | - 9—11
OMM-5 3-42 45—5() - Qe 13j20~25) 7,5—8,5
9 1M-7 9.42 10 a5—48 | = | 9—10j22—206] 10=11
1IM.7C 242 45— 50 - 01122261 1112
¥Y-340-55 1 3-50A B0=5H5 - 18=24{26~3)f 8=9
¥-340-105 3100 100105 =— 7—10[10=12] 8-—8,5
TKX D42 45—=50 — Qe ]2 207-25 9—11
11 YOI 13/45 .42\ 12 4550 - |18—=25]25—28] 8,5~9,5
VOHI4 1356 3-50A 50—=55 | 160=200 [18—25[23—28] 9—10
YOI 13/65 2.55 o= 65 - |12—1820-05] 9—10
LLC-1 H-YI0X28C4114 - |@8=51] - - 10—12
{1C-2 I1-Y18X15C2H?2 — (39=45) | == -— 1214
Ne 23 n 65 | 190—2201 13,8 20 -
0O3C-2 227 44—49 - {17—=25[22—30] Y,5—10
12AH-JIAUBT AH-YI0r5X7C-25 | 43—44 | 270320 3,2 | = -
13K H-JIMUBT 211-80X4CT-55 - |(B=62) | - | = -
T-590 IH.YIOX25PC2T-60] = [ (60=65) | — - -
14 03H-400 DH-20M4-401 5 - |3—430] — | = | 89
0311-300 3H-151"3-25 66--67 | 270=330 5 14,5 8-~9
03H.350 3H- 18I'4-35 - 320380 = | - 8—9
K-2 — 5758 |200-340|. 3,8 -- 8-9
Y340 16 DH-151'3-25 1 ¢ 63—04 | 260—340{ 3,6] 3.6| 8-9

Key: 1. Brand of electrode; 2, Type of electrode;

3. kg (force)/wm®; aé Hardness after welding HB (HRC);
5. ay, kg (force)m/cm¢; 6. Welding coefficient g/a « hr;
7. OMA-2; OMM-5; 8. E-42; 9. TSM-7; TSM-7S8; U=-340-55;
U-340-105; T K KH; 10, E=42; E=42; E-50A; B-100; B-42;
11. UONT 13/45; UONI 13/55; UONI 13/65; TSS-1; TSS=2;

No. 23: 025-2; 12AN=-LIIVT; 13KN-LIIVT; T-590; 12, B-42A;
E-50A: E=55; EN-U30KH28S4N4; EN-U18KHI5S2N2;; 13, B&2A;
EN-UL0GS5KH7S25; EN=-80OKH4SG=55; EN-U30KH25RS2T~60;

14, OZN-400; OZN-300; OZN-350; K-2; U=-340 pb;

15, EN-20G4-40; EN-15G3-25; EN-18G4-35; 16, EN-15G3-25;
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ELRCTRODES, WIRE AND WELDING

TABLE 85.

RODS FOR WELDING,

¥

SURFACING AND SOLDERING
AUTOMOTIVE PARTS OF GRAY AND FORGED CAST IRON
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Key for Table 85: !, Material of the electrode; 2., Type or
designation of the electrode, wire, rod; 3, GOST, chemical
composition; 4, Diameter, mm; 5. Designation; 6. Brand of
electrodes of the given type of flux; 7. Cast iron; 8. A,
NCH-1; 9. GOST 2671-70 (See Table 87); 10, Suitable for

gas hot .elding of components made from gray cast iron;

11. Fluxes (See Table 88); 12, L; 13, Ditto; 14, Suitable
for electrode rods for welding components of gray cast irom;

15, OMCH-1; MST-1; No. 64; UZTMCH-74; TSNIIVT and others;

16, See Table 87; 17. Welding according to a method of

A. I. Zelenov; 18, Charge; 19. Stee'; 20, Sv-08, Sv-08a;
21. GOST 2246-70; 22, Fox cold arc welding of components

made of gray cast iron; 23, E=34; UONI 13/55; TSCH-4;

24, Steel-copper (brass); 25. Bimetal electrode; 26. Core=---
copper Mj, M2, M3, covering--- iron thickness 0.2-0,35 mm,

width 5-6 mm; 27. Suitable for cold arc welding of gray cast
iron components; 28, OMM-5; UONI 13/55; 0ZCH-1; 29. Bundle

of the electrodes¥*; 30, Two copper and steel rods or copper,
brass and steel; 31. Steel 3-4, copper 3-5, brass 2-5;

32, For cold welding of components of gray cast iron with

th :kness of walls not less than 10 mm; 33, OMM-5, UONI 13/55;
34, Monel metal; 35. NMZHMts; 36, GOST 492-52, Cu 27-29%,

Fe 2-3%, Mn, 1.2-1.8%, the remainder Ni; 37. For cold arc
welding of components of gray and forged cast iron; 38, MNCH-1;
39. Copper-zinc alloy; 40. LIMts 58-2; LZHMts 59-1-1;

L060-1; LS 59-1; L-63; 41. GO°T 15527-70; 42, For gas
soldering of components of gray and forged -~ast iron; 43, Flux:
50% sodium tetraborate and 50% boric acid; 4&44; PMTS-54;

45, GOST 153/ -42; 46. Ditto; 47. Ditto.

¥ The quantity cf copper not less than 70% of the weight of
the bundle,
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TABLE 86, THE COMPOSITION OF THE COATING OF
SPECIAL ELECTRODES FOR WELDING CAST IRON

3 Cocran noxpurin, iy no veey
1 2 4 %ggée x97 18 | 29 }0,?1 12
e | Wl EEISS 185238 04 | 1HE | e
sACKTPONS nowa) 38|l |353[380|0=2 Elgat na 160 2
o ysz 8ok §=8 §.:E Eha¥ §g P ezl cyxoh cmeen
S3sge|daE|sRelsgsieiie) ot |2 at
13 omu. | uddn b (o5l —Ja ] =] o) o | - 10
15 MCT 16To we 3 | | =] e | - 70| == 2
0341 gﬂl‘.}lb M2, 1271(4,6)(7,6) 61 2,6](47,5)] =] 6 | 28~30% o1 19
17 18" =\4 BCC3 CYXHX
KOMTONRUTOR
2 22
MUY, Moluc.nh- 88| = | = | =] = |(12) | =] (30 To ke
20 MeTAAN X .
3 Tl sy Myoow, BF AL IS 1)) - -] 30 6o
Ne b1
YATMUTY To e 187 (6) 145 1 (1) (D) - ('() 16 70
AT EL I I I =1~ |l - | 7
27 uy-4 24Cu-08, 12] - 1(1)] 4 d)cpp(ma-’ (2)] = [uH-=70% ot
28 Cu-08A 3danii 40% e Cyxnx
32 (roCT KOMIONCHTON
Ml."i—gé))

Kev: 1, Brand of electrode; 2, Type of electrode (wire);
3. Composition of coating, by weight %; 4. Chalk or marble;
5. Barium carbonate (quartz sand); 6. Graphite (flourspar);
7. Ferrosilicon (powdered aluminum); 8, Ferromanganeae
(manganese oxide); 9, Feldspar (powdered iron); 10. Silicon
carbide (pot ash); 11, Titanium ore (strontium carboneste);
12, Sodium silicate, ecm® to 100 g dry mixture; 13, OMCH-1;
14, Cast iron, B; 15, MST; 16, Ditto; 17, O02zCH-1;

18, Copper M2, M3; 19, Of dry weight of components;

20. MNCH-1; 21. Monel metal; 22, Dpitto; 23, Coating
No.64; 24, cast iron, B; 25, UZINCH-74; 26, Ditto;

27. TSNIIVT; 28, TSCH-4; 29. Sv-08; 30. Ferro-

vanadium; 40% (GOST 1415-49); 31, of dry weight of components;
32 - Sv-08A .
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TABLE 87, CHEMICAL COMPOSITION OF CAST IRON
RODS FOR WELDING AND SURFACING CAST IRON

Mopika .'llla“:;r;), 3 AHMMGCCRIE cocTRe, 't
¢ , Si ol el
4 A !4 Giﬁaiﬁm' 3—3.8 3,0-3,4 0 5—=0.8 09— 4
5 . 2. ) ) ’
b oSl 338 35=,0 | 0508 | 0,3-0,5
6 Jlan csaprw no G,'B 2,6—2,8 2 G 5 =
cliccaby 2,6=2,8 ) 0,45—0,05| 0,2—0,5
7 A M deacnona
HY.t* 1,6, 810,12 3,0--3,5 3,0-3,4 0,5—0,8 0,204

Key: 1., Brand; 2. Diameter, mmk; 3, Chemical composition, %*¥¥;
4, A%; 5. B*; 6. For welding according to the method of
A, M, Zelenov; 7. NCH-1%,

= * According to GOST 2671-70, besides those shown in the
! Table, Brands BCH and KHCH are approved for abrasion resistant
¢ surfacing and NCH-2 for gas welding of thick walled castings.
** Length of rods 250, 350, 450 mm,
= *%% For all rods: the oresence of chromium up to 0.05%,
sulfur up to 0.08%, the remainder iron. In rods brands A and B,

2“;' nicke’ € 0.3%, in brands NCH-1, nickel 0.4-0,6% and titanium
2 0.03- 8%, ir KHCH--- chromium 1,20-2,00%.
Lo
s TABLE 8b. FLUXES FOR GAS WELDING OF
= AUTOMOTIVE PARTS MADE OF GRAY CAST IRON
"
&
i ”.g"";,"?um: Ko ‘noncni, *, 00 peey
HOMCD AN u.‘;\ B v s, "o Beg
¢ 1 Na, 13,0y {6y pa)— 10D
© 2 Na B O —E0, NaCO, =22, K ,C0g= 22
3 Nuali 03 =50, NaHCO,— 17, $10,—3
4 N, COy =50, NaHCO3—50
5 Na B0, =23, Na,CO =27, NaNO, =50
4§ b Nu B0 =18, NayCUs— 23, NalU,~56,5, LiCO,— 0,6
Key: A. Series number of 1lux; B. Components, % by weight,
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TABLE 89. SOME PROPERTIES OF HOT GASES
USED IN AUTO REPAIR AND MOTOR TRANSPORT INDUSTRIES

118uMEHS Yaeaunuf | Temnepatypa rlelrmg;.:g;::'u“n Coornoucnuel reupepn
agMeHovaNKe | ec npu 20°C| nocnraMene- | ¢nocoOuoer. |YCMAY KHCAD: uanﬁéu;ys.
razo # 760 ma pm.| uua ua B03- | npy 20°%C y |POROM W FODIO-} cyecH ¢ Kmee
em., k') m® nyxe, °C 700 mm pm, ""“{‘o ',’:;’-(’“, hepinmums 2
1 9 3 CI&., NKQA/M I § 6
7 Auernnen 1,09 428 12 600 1—-1,3 "'
[Tponait-Gyran 1:9 490 21 200 3—213'5 3}38
S (85% upona. ' '
1a)
Boaopoa 0,084 590 2400 0,3— 2
18 Kowconun ras | 0,4-0,55 | 600—650 | 3400—4200 045—0.80 | 3000
19 tpuponiai 0,7—0,9 | 660—=750 | 7600—=7900 | 1,0=1,5 2000
12 Comttennall 0,74=0,93 - 30003400 0,7 2000

Key: 1., Designation of gas; 2. Specific weight at 20°C

and 7¢0 mm mercury column, kg (force)/m3; 3. Temperature of
combustion in air, ©C; 4. Designated heat producigg capability

at 20”°C and 760 mm mercury column, large calories/m”;

5. Ratio of oxygen and hot gas in the welding rod¥; 6., Temperature
of the flame mixed with oxygen, °C; 7. Acetylene; 8. Propane-
butane (35% propane); 9. Hydrogen; 10. Coke oven gas;

11, Natural; 12, Shale,

* Anproximate quantity of oxygen in cubic meters for 1 m3
of combustihle gas, necessary for welding and surfacing; for
gas cutting shown in the table, the amount of oxygen must be
increased by 2-2,5 times.

TABLE 90, DATA ON GAS CYLINDERS FOR
COMBUSTIBLE GASES AND OXYGEN

. Lise
IlauueuJ—muue Cociunne }lxgun 4 i Zal;:‘c‘gwen -
, rasa n ‘0CT : iy
rm funnone | Pem oty domhons | wafluen [ YGRS,
e Aucrnacn 9 |Pacioopen- 1o B 17 beaufi {9 Kpacuuwit 16
Hut 1
13 Mponan-6yrau 14 Cinmennwftil5 B 16 Kpaeuuit W Beautl 17
(86% uponana) . Temito- 22
18 Donopon o Cxaruii gy A [ 2hencuuit Kpacuui 150
23 Foponckoit,  Kok- » A Kpacumil beawil 150
conufi, npipoand, 26 25
caanuentl = 2
. Kuenopon » A 29 CoayGoit ‘lcplﬁm 150

Key: 1. Designation of gas; 2. Condition of gas in the
cylinder; 3. Type of gas cylinder (GOST 949-57 and 15860-70);
4. Color; 5. Gas cylinder; 6., Inscription; 7. Working
pressure at a temperature 20°C, kg (force)/cmz; 8. Acetylene;
9. Soluble; 10, V; 11, White; 12, Red; 13, Propane-

=176~



Key for Table 90, con't,

butane (55% propane); 14, Liquefied; 15. B; 16, Red;
17. White; 18. Hydrogen; 19. Compressed; 20, A;

21. Dark green; 22, Red; 23. Municipal, coke, natural,
shale; 24, Red; 25. White; 26. Oxygen; 27. Blue;
28. Black.

TABLE 91, CHEMICAL COMPOSITION OF WELDING
ROD FOR ARC AND GAS WELDING OF ALUMINUM AND COMPONENTS
MADE OF ALUMINUM ALLOYS TYPE AL2, AL4 AND OTHERS

Mdpha UPOUONOKH 2 QuhOBune heapoduiLig, , 3 Lipumcan, ., ue Goace
! ’ 1
LAt g S s Ieean) te ) B e ) e npoury,
VeeAK3 U, 2=12,75={{0,08=| Ocraas | 0,3 - 10,05 0,1 0,1
0,6 13,25 {0,18) g Hoe
0,5—
0.9,
- Cs-AK5*? — 15— = Jglome |06 - 10,2 0,1 0,1
6,0
o CB AMu 1,0—] 0,2 0,/ — » - 10,057]0,2 0,1 0,1
1,5 0,4 |0,
1n CBAKIO - 7 0=] = } 0,6 ]10,1u]0,! 0,21 0,1
10,0 1
1: Co-Al — U =] 0, 2=e venee] - — | 0,015 — 0,01
* 0,0 10,35 99,5
13 Cp-AB O | - - — (e neneel 0,0151(0,015)] 0,005 - 0,01
| (.97 |

Key: 1. Brand of wire according to GOST 7871-63%; 2, asic
components, %; 3. Mi..ure, %, not more than; 4. Remaining;
5. Sv-AK3; 6. Remainder; 7. Sv-AKS**; 8, Ditto;

9. SV-AMts; 10. SV-AK10; 11. Sv-Al; 12. Not less than;
13, Sv-AV 00.

* 1In all GOST 7871-63 considers 11 brands of welding rod
of aluminum and aluminum alloys, diameter from 0.8-12.0 mm.
*% Wire Sv-AK5 is used in the automotive repair industry for
making electrodes 02ZA-2.
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TABLE 92, FLUXES FOR GAS WELDING OF
AUTOMOTIVE PARTS OF ALUMINUM ALLOYS

———————— s s . .t

Mopnakonwn
CoBoMep haoea

‘/L_ {Mapha) R

L (AD-4A) C | NaCl—28, KCI—50, LiCl— 14, NaF —
2 rlx}cclz '_sob L[:(c:él_az. an’—lO,'Zu?llg-—ss
aCl— 30, KCl=48, LiCl=15, KKF1;0~=7, Na}iSO,—3
NaCl— 19, KCl =29, 1aCl, 2l1,0—48. CaF, ¢
NaCl-—d1, KCl—61' NoF-o8 » Gy =

Kownouenru, % (no vecy)

[ 3 )

Key: A. Series numbers of fluxes (brand); B. Components,
% (by weight); C. (AF=-4A). :

TABLE 93. COMPOSITION OF COATING OF
ELECTRODES FOR ARC WELDING OF ALUMINUM ALLOYS

.A nngl:lﬁgp Ocuobruie II.(.(?;P:II'}O-I}L;I;TU. %% pllCTnO[;lchﬂrl;olll‘p(;:Igf:G naneceunn
{mapkal I B . C
] 1D o et :
1 *?IN:W\IF,,“ aﬁmomrr)»ds, daoc|  Pacthop “KaphokeiartnAICLNO0I0L
(03A-2) | A®-4A—G65, KCl1—9, ry6 | (J2-=11% Kk cysuve waanouciton).
' aatuil Thran—1 [Tpocymua o npowaika
2 Na,AlFy—20, KCl— 80, 23 Cuanam L roTonagior  uactt
NuCl 30 nul rognuit pacinop NaCl, ust pan

BOANT BECh COCTAN, ZAdee  eymar w
’ apokaausalor 2—3 ¢ upn 150°C

3 NajAlFg—35, KC!—50, 3a 100 2 CYyXUX KOMOUUCUTON PasuoLnT

NaCl~15 p 50 ca® DORW CYMAT W DPURAINN-
) 1wt 2—=3 « npu 10°C  4a

4 KC!—64, NaCl—6, MgCl,—30 Pasuoant #a rycrom pactsope NaCl,

CYWAT u upoKajinpawr 2 ¢ np 180°C

5 KCl —58, NaCl—28, LiCl—-14] To xe 5a

Key: A, Series numbers of compositions (brands);

B. Basic components, % (by weight); C. Solvent and
method of applying coating; 1, (0ZA-2); la. NajAlFg
(cryolite)-=-« 25, flux AF-4A--- 65, KCl-=-~- 9, porous
titanium--~ 13 1b. Solution of carboxyl-methyl-cellulose
(12-14% of the total of the components). Desiccation

and calcination; 2a, At first they prepare a saturated
aqueous solution of NaCl, dilute the entire composition with
it, then dry and calcinate for 2-3 hours at 1500C,

3a. 100 grams of dry components are diluted in 50 cm? of
water; drying and calcination for 2-3 hours at 150°C.

4a, Diluted with a viscous solution of NaCL, dried and
calcinated 2 hours at 180°C. 5a. Ditto.
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STEEL FILLER AND WELDING ROD
D FOR RECONDITIONING AUTOMOTIVE

PARTS BY MECHANICAL TYPES OF PLATING

TABLB 94,
MOST WIDELY USE

933
Mu 2d . 0S-UH ‘C9-DY |-3rMUex  EMmeEmTRLN ZZ
V84 VLA | o cc werd | DEO0) 2N elid s B 0 €z
Le 3¢ T 1WDJ%0-2D "e1X01-9] et
= 180" - eIXe-UH _
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I 08, OO S Y 19060 RO |'eoruH T 0eul  0ruH |Fo  sexsmmiexomy g
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T 1 01
rodrymivps (rureymnedes) __
trc—gerl) tog—ccol) 109 —55L 6" (02—9tzc) sEENOARAD (59 —CPSG]} SEUNO e
aﬂmmmﬂnhﬂﬂﬂh ‘moﬂﬂ.ﬂ._..wh%un”ox nu:::!m,:u Y ¢ ..x..n...mm 3
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Key for Table 94: 1, Types of surfacing (plating); 2. Wire
(GOST); 3. Surfacing (10543-63); 4. Welding (2246-70);

5. Spring (9389-60); 6. Structural Steel (1050-60);

7. Instrumental steel (31435-54); 8. Automatic under layer of
flux; 9. Np-40, Np-50, Np-65, Np=-50G, Np-65G, Np-30¥"T3A,
Np-3KH13, Np-10G3, Np-50KHFA; 10, Sv-08, SV-08GA, Sv-08A,
Sv-10G2, Sv-18KHGS, Sv-18KHMA, Sv-12G2; 11, K2% (OVS, VS, PK);
12, Steel 45; 13. Electric impulse; 14, Np-50, Np-55,
Np-80, Np-50G, Np~65G; 15, Sv-08, Sv-10G2, Sv-08A, Sv1OGA,
Sv-08GA, Sv-18KHMA; 16. K2 (OVS, VS, PK), Kl; 17. Steel 45;
65G:; 18. 1In an atmosphere of carbon dioxide; 19, Np-30KHGSA,
Np-2KH14, Np-30KH13; 20. Sv-12GS; Sv-C3GS, Sv-18KHGS, Sv-08G2S,
Sv-10KH13, Sv-08GSMT; 21, K2 (0OVS, VS, PK); 22, Metallizing
spray; 23. Np-65, tlp- 80; 24, Sv-08, Sv-12GS; 25, K2

(OVS, VS, PK); 26, Steel 35; 45; 27. U7A, U8A,

* GOST 9389-60 depending on the mechanical properties
covers four brands of spring wire: I (K1), II (K2), IIA
(K2A), 111 (K3). Wire is made from steel U7, U7A, U8, UBA
and other brands of instrumental steel covered by GOST 1435-54,
or structural steel 65G, 70G and others according to GOST
1050-60, The diameter of the wire is from 0,14-8,00 mm,
The brands mentioned of spring wire are introduced instead of
brands OVS, VS and PK, looked at earlier under GOST 1546-53,
5047-49 and 1070-41.

~180~



ok
S o
o v Gy
v B3 DTHY
5 ] . DUUHY oy
m o~ ol'g | ot*0 - ST ¢ [O'8I—0‘S1{ 0's—0'F [ 0°Fe—N'0Z | 0'Sc—0'61 | 0'F—S'Z | 0'¢cc—0‘6r IR $13 -
9 hs
mEY cerrofero| — g‘rog | 9'¢—¢'0 {0'Ui—0'c | 0'8—0°S o'¢ o | 0°IF—09¢ | ¢ up—¢' gk AHe Ol
w r~
2 circferro| —  lete—ert| gz—o*c | o0'z—0"t [0'61—a'cl | 0'ci—0 Il | 0°0G—0°12 | 0'uE—0'FD ey 11
H D&
M ° e or'ojsto| - A $'z oy g'g oy 0°6—0°9 | o‘cor |O0'Fr—0'SEe | 0'tt—0'%e | W -<tT1T0 O1
Z @ e . .
f 58 co'0 | €070 0°2—0°t | 0°T ¢« | O°SI—C'UI | 6'SI—0°4L | 0°¥C=—0°0C { 0°ca—0°'61 | 0'6—0°L | S*12—0*sI G HV g
e Uw ~ I's .h.
woorIyy < po
g8ug ) L “L03-HY ~
B o e0'o | 80°0 jore—0'z [ o't « |o'ei—o'6 | o6—0'c |o're—0'cz | 0'ze—s'za] <o ou | o*ve—o'6 205HY €
m Z A syl erol — 0z ¢ gz off cq « 0°6—0°9 | 0°g ¢ 0tb-0'8e | 0‘tt—n'se | <rTDO L
Q
m = m gt'afsrof — 0'z « | ¢ 1—pc ulg « g'e—0't | o'y ¢ 0'fe—0‘be | 0'tr—0'1r | w-stgc-HY 9
& m
) wm iy el — 0z ¢ | s2—o's g9 < g'p—c'e | c'ror | o'se—0te | 0'tt—0Ir | Wv-gre-HV S
- m mm ar*y | 010 — 0‘z o ¢z oy g*g oY7 0'S—0'% | 0°c1—0°'01 | 0*1+--0'82 | 0' 1F—C"'8¢ 6o Y
S N< 971
m m 22ro9 an £ ‘e . 3 - o b I. *0t<
m m Ilﬂuu _ < soou.rvu* 0™d O o 4o o om edotrd evdaw
P-4 b A0 ou - 11 HIHOUKO). YA 1
TR it oy G2 Pt AN ol Yt e S ] i, £ Ao - i
: e A IO & RN AN




Key for Table 95:

weight; 3,

6. AN-348-A; 7.

1. Brand of flux; 2.
Not more than; 4,

0STS-45; 8.

9, An-22; 10. OSTS-45-M;
AN-26S, AB-26P; 14. Up to.
TABLE 96,

FTS-9; 5.

AN-348-AM;

AN-208, AN-20P, AN-20SM;

11. AN-8; 12,

AN-60; 13,

ELECTRODE WIRE AND FLUXES FOR

Compenents, % by

AN-26sp,

RECONDITIONING SURFACES OF WORN OUT CRANKSHAFT COLLARS

s ——

» ;% IpoBonORa 2ACK CocTus uitoca. Coctas aMalok aas]  lTepmuuecnan #a-
:S Tponuan JAHAMCT- , FARPHILHT MACARIHLIN GOTKA HaNAaRAC 1 ITQ
SE 1 pom 1,6—1.8 Aar % (no secy) Kananon, ¢ caon
Q3 L

6 7 ]
[| Hna-30XI'CA ®moc  cranpapr-| 1) Mlecox avavue- | Hopuaausatn i,
10 nutit AH-248A — 100 | vt cyxoii—9, {aakanka T 3. 4.
11 orieyuopiasn - e 12 .
(1| Tpososoka | To xe 1 fa-—4, cxKuil na1p | OTkur npu s I—
H &nacca (rocr (20% -1 pact- 1275 e angaRg
9389—Gy  Ham Bop)-—2, xnhxxucir. B. 4
Ha-65 CICKAO (Y ACTBLOFO
seca 1,6—1,50)~8
13 14 . { .16
It To we dnoc Ali-348-A— 1 52) Upapur 85 2,1 Dea repMnue 1 off
93,2,  dweppoxpos | muakoe crekao 15 2} obpatotion
Ne 5 e Ne b—
2,2, rpad. r KJIB-2,
KJT-2, 3YT-1 nan
KNC-3—2,3; wmux-
Koe cTenno—2 ¢
Key: 1. Filling variaut; 2, Electrode wire with diameter

1,6-1.8 mm; 3.

4, Composition of the paste for coating oil ducts, g;
5. Thermal processing of surface layer; 6,
7. Standard flux AN-348A-100;
fire clay--= 4, caustic sodium (20% solution)--- 2, sodium
silicate (specific weight 1.5-1.55)--- 8; 9,

induction tempering; 10,
or Hp-65; 11,
induction tempering; 13,
ferrochromium no. 5 or no 6,==« 2,2;
EUT-1 or KLS-3-«- 2,3; sodium silicate--=- 2,3%; 15,

pitto; 12,

85g, sodium silicate 15g; 16.

Ditto; 14,

Hp~30KHGSA ;

8. Quartz sard, dry--- 96,

Composition of flux, % (according to weight);

Normalization,

Wire class ITI (GOST 9389-60);
Annealing at 650°C--- 2,5 hours,
Flux AN-348A--- 93.2;

graphite KLB-2, KLT-2,

Without thermal processing.

Graphite

% Besides the compounds shown, sometimes AN-348-A is used
with an additive of 46% graphite or 3% staiinite (a very hard
Soviet tool alloyl].
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EXAMPLES OF THE SELECTION OF WELDING ROD
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Key for Table 97: 1. Designation of components and surrace;

2, Matcrial (the most widely used); 3. Hardness; 4., Welding

rod; 5. Brand; 6. Diameter, mm; 7. Hardness (approximate);

8., After surfacing; 9. After thermal processing; 10. Crank-
shafts; 11, Steel 45; 12, K2 and standard flux; 13, Differential
axles; 14, Steel 40KH, steel 35KHGS; steel 4OKHGIR; 15, Np-30
KHGSA, Np-30KHGSA, K2; 16. Crankshaft compressor; 17, Steel 45;
18, K2; 19. Releasing brake shoes; 20, Steel 40; 21, Np=~50,
Np-65; 22, Cardan forks, collars; 23, Steel 45; 24, Np-65;

25, Cardan shafts with forks (joined); 26, Steel 40KH; 20; 40;

27. Sv-08; 28, Differential axle pipes: collars; 29, Steel 40KH;
30, Np-50, Steel 45; 31. Thread; 32, Steel 45; 33, Np-40,

Steel 45; 34. Slotted ends of Cardan shafts; 35, Steel 40KH;

36. Np-30KHGSA; 37. Flanges of transmission shafts and rear

axles, collars; 38, Steel 45, steel 40KH; 39, Np-40, Steel

45; K2, Np-65, Np=-50,
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Key for Table 98: 1. Designation of components, surfaces;

2., Material (the most widely vsed); 3. Hardness; 4. Welding
rod; 5. Brand; 6. Diameter, mm; 7. Hardness after tempering
(approximate); 8. Pulley hubse of the crankshaft; 9. Steel 45;
10. K2 (0vS); K1, Np=80; K2 (0VS); 11. Valve push rods, stems;
12, Steel 35; 13. K1, Np-80; K2 (O¥S); 14, Camshafts, journals;
15. Steel 45; 16. Np-80, Np-65G; K2 (OVS); 17. Cross members
of the Cardan shaft, pins; 18, 18KHGT; .teel 20KHGNTR; steel
20KH; 19. Np~-86, Np-65G; 20, Differential cros. pieces, pins;
21. steel 18KHGT; 22, K2 (0VS), Np-80, Np-65G; 23. Flanges

of transmission shafts and the rear axles, collars; 24, Steel
45; steel 40KH; 25. K2 (OVS), K1, Np~-80, Np-65G; 26. Drive
shaft of the transmission, collars; 27, Steel 18KHGT;

steel 25KHGM; 28. K2 (0vS), K1, Np-80, Np-65G; 29, Driving
transmission shafts; 30. Collars; 31. Steel 40KH; 32, Ditto;
33, Thread; 34. Steel 25KHGM; 35. Thread; 36. K2 (0VS);

37. Driving rod of the rear axle, thread; 38, Steel 20KHNM,
steel 18KHGT, steel 30KHGT; 39, K2 (OVS); 40, 1lorks for
engaging the clutch; 41, Steel 45; 42, K2 (0VS), Kl,

Np~- 80; 43, Cardan flanges-forks, sockets under the bearings; &4
44, Steel 35; 45, Sv-08, Sv-08A; 46. King pins, thread;

7. 4OKH, steel 35KH; 48. K2 (0OVS), Kl; 49, Clutch pedal
shaft; 50, Steel 45; 51, K2, K1, Np-80; 52, Driving cylindrical
rod of the rear axle, collars; 53. Steel 18KHGT, steel 30KHGT;
54, K2, Kl; Np-80; 55. Cross wise steering rods, thrzad;

56, Stesl 20; 57. K2, Kl; 58, Shafts of the steering
mechanism, thread; 59, Steel 20, steel 35; 60. K2, Kl;

61, Front and rear wheel hubs, sockets under bushings;

62, KCH 35-10; 63, Sv-08, Sv-08A; 64. Differential pans,
collars; 65, KCH 35-10 Mst 6; 66, Sv-08, Sv-08A;

67. Bearing sockets of the driving shaft, opening under the
bearings; 68, KCH; 69. Sv-08, Sv-08A; 70. Articulated

front suspension of the engine, openings under the bearing

collar of the gear box cover; 71, KCH 35-10; 72, Sv-08,
Sv-08A.

-187-



TABLE 99, COMPOSITION OF COOLING LIQUID
FOR ELECTRIC IMPULSE WELDING

.

A Nopnako
sufl nomep | Bonuwf pacteop, % no pecy
> pactsopa
3 | Kanvususuposantan co-
- na—3—4, MuHepanbhoe
e macno—0,5
: 1’ 2 Canuepns — 15—20
5 3 Kaavununposainas co:
¢ Aa—2—3,  rANUepKH —
( 4"'5
3 4 Moo xo3stitcTuenHOe —
I, ranucprn—(,5, xanb
UHHIPOBANKAN COfla—D
5 Kanbuusnposannan co-
aa—6

Key: A. Series of numbers of solution; B, Aqueous
solution, 7 by weight; 1, Calcined soda--~ 3-4,
miaeral oil--- 0.5; 2, Glycerine 15-20; 3. Calcined
soda 2-3, glycerine 4-5; &, Household soap 1,
glycerine 0.5, calcined soda 5; 5., Calcined soda 6.
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CHEMICAL COMPOSITION AND PROPERTIES

TABLE 100,
OF INERT AND CONTROLLED GASES USED IN THE AUTOMOTIVE REPAIR INDUSTRY
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Key for Table 100: 1, Gas (GOST); 2., Batch; 3. Chemical
compositionl, % by volume; 4. Moisture; 5. Coloration;

6. Gas cylinder; 7. Inscription; 8. Specific pressure in the
gas cylinder when t = 200C kg (force)/cm?; 9. Specific weight at
0°C and 760 mm mercury column, g/[; 10. Carbon dioxide welding
(8050-64)2; 11. Black; 12. Yellow; 13, Industrial nitroger
(9293-59); 14. Black with brown bands; 15, Pure argon
(10157-62); 16, A; B; V; 17. Black with white bands (industrial)
or the upper half--- white, the lower black (pure); 18. Dark
blue; 19 Pure helium (MRTU 51-04-62); 20. A; B; 21. Brown,

i. In the composition of the gases the quantity of additives
is given for the maximum acceptable period.

2, It is expedient to use a liquefied welding carbon
dioxide, 1In the case where a liquefied nutritive carbon dioxide
is used it is necessary to dry it with silica gel and the first
portions of the gas (until the pressure is compressed to 4-5 kg
(force)/cmz) are released into the atmosphere.
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EXAMPLES OF THE SELECTION OF WELDING

TABLE 101,
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Key for Table 10l: 1, Designation of components and surfaces;

2. Metal (most widely used); 3. Hardness; 4, Welding wire;

5. Brand; 6. Diameter, mm; 7. Loss of carbon dioxide per
component (approximate); 8. Axle rod of the rear transmission
gear; 9, Steel 45, steel 25KHGM; 10, Np-2KH1l4, Sv-12KH13;

11, Compressor crankshafts; 12, Collars; 13, Steel 45;

14, Np=-2KH14; 15, Thread; 16. Np=30KHGSA; 17, Transmission
driven shafts: (£. Collars; 19, Steel 40KH, 25KHGM;

20. Np-2KH14; 21. Np-30KHGSA; 22, Sv-18KHGS; 23. Connecting
shafts of the transmission, thread; 24, Steel 18KHGT, steel
25KHCM; 25, Thread; 26, Np-30KHGSA; 27. King pin,

thread; 28, Stcel 40KH; 29, Np-30KHGSA, Sv-18KHGS, .
Sv~12GS; 20, Crosswise steering levers, thread; 31, Steel 20;
32. Sv-126S; 33. Flanges of shafts KP and Z. M. Collars;

34, Steel 45; 35. Sv-12G6S, Sv-18KHGS; 36. Driving end

rods of the rear axle, thread; 37. Steel 18KHGT, steel 30KHGT;
38. Np-30KHGSA; 39. Cross pieces of the differential,

pins; 40, Steel 18KNGT; 4l. Np=-2KH14, Np-3KH13, Sv-12KH13;

42, Cardan cross pieces, pins; 43. Steel 18KHGT, steel
J0KHGNTR, steel 20Kil; 44, Sp-2KH14, Np-3KH13, Sv-12KH13;

45, Axles of t!:: clutch p Jdals; 46. Steel 45; 47, Np-2KH14,
Sv-2KN13; 48. Clutch discnraging forks, collars; 49, Steel 45;
50. Np-2KH1%4, Sv-12Kl13; .i. Release brake shoes, collars;

52, Steel 453 53, Np=2KHi.  5v-12KH13; 54, Pitman arm shafts,
thread; 55. Stecel 40KH; ste ! (SKHGM; 56, Sv-18KHGS;

Np=30KHGSA; S57. Differventiai . {: pipes; 58, Collars;
59, Steel 401 o0, Su-loRi 5; . Thread; 62. Steel 45;
63, Np-30RnCcss. 64, Differew.i © axles, slotted; 65. Steel

4OKH; steel 35KH; 66, Np-30Ku(4., 47. Cardan shafts in

the assembly, welding of forks ini slotted ends; 68, Sv-12GS;
69. Cabins, bodies, trim, weldlay patches, fusing cracks;
70. Steel 08; 71l. Sv-12GS.

* Adequate ocutput of gas: with wire {7 0.8-1.2 nm=-«
500-750 /hr, with ¢51,2-1.6 mm-=- 750-1000 ¢ /hr,

Best Available CopV
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TABLE 102,

MATERIAL OF ELECTRODES MOST
WIDELY USED IN AUTOMOTIVE REPAIR INDUSTRIES
WHEN PROCESSING COMPONENTS BY AN ELECTRIC SPARK METHOD

13 2 3 ) 6,
tx Hasuaucnne obps Memonextpornan ng""p : on§p )I‘z\)‘;l:l'; IT;:::;;":.
aE GoTHY cpens Hoert HOCTL | 100 (miicTpy™ Mt
ad aetann | waexrpona va)
L]
mal
8 9 10 11
1]° Yaanewne sasoman-|  Kepocuis, au-] Auon Keron | JANaryun corn
nux uinpsek, wrhron| seavioe TonAM- noaucTasn
u 7. n. OGpaGoTka no-} so, Tpauchopna- JIC-59-1, mes 1o
BepXilocTeli  DLCOKON | Topuoe  Macio rpajmToBan
ToepAOCTH,  chepreune [ Ap. KOMIIO3HUNA
orpeperitii, 3urouKa Ml-4
WHCTPYMCHTA
i3 16 15 16
11} VYopomtenue  nuer- Boazyx Katon | Aunon Cnnauu BF.-2,
pymetita W AcTaAeh, BK.3, BK 4,
Hapauwinanue  houepxe RK.A R¥.3,
Hocteil Rerancit caoCM T50K4, 1541,
BHCOKON TBUPROCTH TI5K6. Copmai p
UC-1, UC-2,¢en.
poxpom. ¢eppu
Gop
Key: 1, Variant.of processing; 2. Designation of

processing; 3,
component; S.

brands of electrodes (instrument);
pins and joint pins and so forth that are about to break,
Processing the surface to a good hardness, drilling openings,
8. Kerosene, diesel fuel, trans-

sharpening instruments;
foomer oil and others;
Leaded brass LS-59-1, copper-graphite composjte MG-{:;
Strengthening instruments and components, plating the

11,
12,

surfaces of components with a layer of good hardness; 13,
Alloys VK-2, VK-3, VK-4,
Sormite TSS-i, TSS=2, ferro=-

14,

Cathode; 15,
VK-6, VK-8, T30K4, T5K10, ‘T15K6.

chrome, ferroboron,

Anode: 16,

9, Anode;

«194~

10,

Polarity of electrode; 6.
7.

Inter electrode atmosphere; 4.

Polarity of

Materials and

Cathode;

Removal of cotter

Air;
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§ 2, Metals and Materials Used in Automotive #opair Industries for
Plating Components by Electrolytic and Chemical tethods

In the automotive repair industry electrolytic and chemical coatings
are used for plating worn out surfaces of comwponents, for decorative
purposes and to prevent corrosion. They are also used as a preparatory
operation under painting, before casehardening and cyanidation for protect-
ing those surfaces of the components wlich do not require impregnation by
carbon and nitrogen, for improving fatigue life of the components joined,

The technical process of electrolytic and chemical coating can be
divided into three steps: preparation of the compcnent surfaces before
coating, electrolytic or chemical plating of the surface and processing of
the plated layer., The first step includes mechanical and chemical
pieparation of the surface., fThe third step finishes with a mechanical
(sometimes, also, thermal) processing of the plated layer. According to
the content of the technological operation and the use of the material

" being repaired the mechanical proc~ssing when preparing the components for

coating and when processing the placed layer can be very great. Therefore,
the repairing material used for mechanical processing in both these steps
can expediently be looked at together,

Materials used when mechanical'y processing components, placed by
electrolytic and chemical methods. Mechanical processing of the surfaces
of automotive parts treaded with electrolytic and chemical coatings, and
also plated surfaces can be roughly or finely polished and buffed.

Rough polishing is usually done in machine shops on machines with
abcasive wheels, and fine polishing and buffing of the finished and
plated suxfaces is don2 in branches cf electrolytic shops in automotive
repair industries,

They use complex and simple polishing wheels for fine (finishing)
polishing, The complex wheels (nave, dis. and rim) are made of metal
or woorl, The facings of these wheels are i».de of leather, matting,
felt or emery zloth, It is best to glue ti.: facing on with a hide glue
(GOST 3252-46). The simple wheels use watting, felt and fabric, The
matted wheels vary in weight: the greate:r (he weight of the wheel, the
greater its hardness, As distinguished f:va rough polishing, when fine
polishing and buffing, the hardness of the metal used and the pol!shing
(puffing) vheels must be changed to correspond, that is for polishing
soft metals it is necessary to use the most elastic wheels, For poli-~hing
iron, chromium and other hard castiaps it .s especially good to use felt
wheels which are distinguished by their density,

Fabric wheels ar2 made from canvas, flamnel, burlap, coarse caiico.
frieze and so forth, Wheels are c¢htained by a -etbod of stitching togethor
the wheel discs. When the seams arc places closely together (5«19 rm,
one from the other) comparatively uaird wheels are obtained, when far .nart
(15~20 mm) soft ones,

Doth the complex and the simple wheels nust be subjected to
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static bzlancing, The balanced wheels are rolled with polishing powders
number 4-8 or micro powders M-40, M~28, M-20 in twn or three layers. Before
applying the abrasive tq the working surface of the wheel it is smeared
with joiners glue or casein glue, dextrin or sodium silicate. When matted
wheels are used, the first layer of abrasive is rolled on,using joiners

glue or hide glue., One can use sodium silicate for rolling on subsequent
layers,

When rolling on the abrasive layer thev compress it by rolling the
wheel on smooth steel sheets. The drying time after rolling must be 48

hours «t room temperature for a 2 layer abrasive coating, or 24 hours at
a temperature of 30-40°C.

Matted wheels are the most widely used in the automotive repair industry
and are the cheapest: soft--- for polishing components of aluminum alloys
and non-ferrous metals; hard--- for polishing steel components, For

fine polishing the matted wheels can attain a fineness of the surface which
corresponds to class 8-9.

Buffing wheals are made of matting, cloth, felt, coarse calico, calico,
frieze or twill., These can be sewn or attached to the spindle of the
polishing machine by screws or special grippers. The non-sewn wheels are
usually used for polishing components of complex configuration.

The composition of the most widely used polishing pastes of various
types is presented in Table 1Q3.

TABLE 103, COMPOSITION COF POLISHING PASTE
USED FOR PREPARING COMPONENTS UNDEK AN ELECTROLYTIC
COATING AND FOR PROCESSING THE COATINGS OBTAINED

1 2 ] 3 Nwweccknd cocrar, s 102 peewd
42 1.9 .71 81:.91]10
o = > 5 = ; -
Haumenonatie loaupyemme nosepa. & = ) §H; ':3 z f-f':, 55 2 z
~ e 2] - i =
nacr HOCTH lgas E-":G §.‘33 ﬁ“i«»;g s
€ jEoElecalgoX| S 84e] @
g |geEloEL eE|2EE|88E] O
t.1 Macra COW: 13 ) N
12 rp§6an Craauwme, xpo-| 81| (@] ~ | 2 5 10
: sMobme il ) 10 0
14 cpennns 150 me wl@) = 2l
16 Tonkal 19 » 1 @1 2 , ! 2
1%!uwn 3HJL: g ) R
Aposonan Xpomoutie 23] - ) Gl 5
iﬁ IBECTKOVRA 21 Amovnuienue, - ] —=10.5)] =0 =
ReACBNe X .
23\.cra nan o Zagl.whmue 65| =1 4 - 8] -1 23
WO ¢t ot .
L gﬂmﬁm|mmn A.coMiliRenste, - wium»| -1 &} —1 10
TR OV HITHEY MeNbIC _ \
26 Hacta aan xpo- 24 poneriie 8 =1 2 (Y BN RE
MOBIYX [OKPLITHR ‘




3 Key for Table 103: 1. Designation of paste; 2, Polished

4 surfaces; 3. Chemical composition, % (according to weight);

3 4., Chromium oxide; 5. Vienna paste (kerosenz); 6. Oleic

acid (rouge); 7. Silica gel (beef fat); 8., Decomposed fat
{paraffin); 9. Bicarbonate of soda (ceresin); 10, Stearin;

11, Paste GOI; 12. Rough; 13. Steel, chromium; 14, Average;
15, Ditto; 16, Thin; 17, Paste ZIL; 18. Chromium;

b, 19, Chromium; 20. Lime; 21, Aluminum, nickel; 22, Paste

k for polishing steel; 23, Steel; 24, Paste for copper ami

S o

b aluminum; 25, Aluminum, copper; 26, Paste for chromium
' coating; 27, Chromium,

The chief components of any polishing paste are the abrasives (chromium
A oxide, aluminum oxide, silicon oxide, vienna paste and so forth) and the
i connective material (stearin, paraffin, fat, beef fat and so forth). Besides
this, one can have additives in the paste which change their consistency or
improve the effectiveness of the polishing due to intensifying the physical-
chemical processes which occur during polishing a surface layer of a
component, For these purposes it is convenient to include in the composition
3 of the pastes, surface active substances: oleic acid and emulsifiers
3 of types OP-7 and OP-10. As a result of polishing it is possible to
increase the fineness of the component surface to class 13 (GOST 2789-59).

Materials used during chemical and electrochemical cleaning of
components in preparation for coating. Surfaces of components subjected
to electrolvtic or chemical plating must be thoroughly cleaned of grease,
oil and oxides,

. s
e O

A Cleaning away the grease and fat can be done using organic solvents

(benzine, kerosene), Vienna paste and alkali solutions in hot or

o electrolytic baths, Organic solvents are not recommended for use during

e, very large scale productions, because of their fire danger, Besides this,
after processing with benzine or kerosene on the surface of the component

: there always remains a thin film of grease., For guaranteeing the necessary

4 adhesion of the plated and base metal it is necessary to remove this filia,

Such a film can be removed in special baths by rubbing the surface of the

component with Vienna paste diluted with water to a consistency of gruel.

E Vienna paste is a product of annealing lime and dolomite; it contains
94,5% calcium oxide and a small quantity of magnesium oxide and iron. The
grain of the Vienna paste has a round shape without sharp cutting grain,
When degreasing with a Vienna paste it is possible to add up to 1% sodium
hydroxide or up to 3% soda ash.,

Degreasing of components in an alkali solution in hot or electrolytic
baths is the most widely used. Because mineral oils which are usually used
for greasing automotive parts do not  saponify under the influence of
ko an alkali therc is a problem of including something during degreasing to
emulsify the oil. Special additives of emulsifiers are introduced into
3 the degreasing solution which coat the drops of oil and facilitate
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removing them from thc surface of the component,

The emulsifiers used for preparing surfaces before plating are: oil,
sodivm silicate, dextrin, a detergent mixture of sulfonaphthenic acids
[Russian equivalent of Twitchell reagent] and others, Emulsifiers gp.7
and QP10 (poly-ethylene-glycol esters) are especially effective.

The compositions of solutions for chemical degreasing before electrolytic
«~oating are presented in Table 104, Wheu degreasing components made of
aluminum alloys the use of strong alkalis. (caustic soda) is not permissible,
For improving the effectivencss of hot degreasing and for improving quality
it is expedient to mix or circulate the electrolyte,

TABLE 104, SOLUTIONS FOR CHEMICAL DEGREASING
BEFORE ELECTROLYTIC COATING
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Key: A. Components ahdhb:ocedure of degreasing; B, Composition
of solvents, g/{; €. For steel components; D, For aluminum
alloys; 5. Caustic soda (sodium hydroxide), GOST 2263-59 or
11078-64; 6, Calcined soda (sodium carbonate), GOST 510064 or
10689-63; 7. Sodium silicate, GOST 13078-67; 8. Trisodium
phosphate, GOST 13493-68; 9. Detergent mixture of sulfonaphthenic
acids, GOST 463-53; 10, Emulsifier gp.7 (0P-8); 11, Temperature,
O¢; 12, Time, minutes, \

In comparing hot chemical degreasing the most effective is hot
electrolytic degreasing in an electrolytic bath, The component is
usually switched on as the cathode, As an anode it is recommended that
steel or nickel plated steel plates be used, It is possible to reverse
this (component-anode) or even to use an alternating current, Degreasing
of the components in all cases is explained by an intense generation on
their surfaces of gas bubbles which break up the greasy film, The
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compositions of solutions for electro-chemfzal degreasing are presented in
Table 105.

The process of removing oxidized microfilms from the surfaces of
components before coating them causes pickling or anode etching, This
process can occur by chemical or electrochemical methods. Chemical pickling
of steel comoonents under various coatings occurs in baths containing 30-50
g of sulfur or hydrochloric acid per 1 £ water,

During plating with chromium or nickel electrochemical pickling (anode
etching) occurs., It can occur spontaneously in working baths reversed on
30-50 seconds polarity of bath (the component at this time becomes the anode)
or in special baths, During electrochemical pickling in special baths the
component always is attached as the anode, Lead plates are the cathods in
acid solutions, iren plates in alkali solutionms,

For electrochemical pickling before chrome plating baths can be used
with a solution €r03-100 g/f, HySO, = 2-3 g/2, The process of electrochemical
pickling: lzk = A/dmz, room temperature, time 50-60 sec,

Before iron plating anode scouring of untempered parts is done in baths
of the following compositions: H2S04--~ 20-30 g/£, FeSQ; * %HzO (iron sulfate)
--- 30 g/l. The procedure of anode scouring: /I, = 30 A/dm", room temperature,
time, 30-50 sec, For tempered and casehardeged tteel the same compositions
are used with the procedure A, = 50-80 A/dm®, time 2-4 min. For all these
same purposes they also use a 30% solution of H9SO; (365 g/£) at 16-20°C and
ﬁlk = 50-80 A/dm%, As a rule the pickled surface of the component must have a
dull silver color, The presence of dark spots or un-pickled shiny surfaces
are not permitted,

Materials used for electrochemical and chemical processes, Chromium
coatings used both for renewing worn out surfaces of components and for
decorative purposes are the most widely used in the automotive repair
industry at the present time,

Compositicns of chromium electrolytes of various types are presented in
Table 106; Table 107 shows the material of anodes, bath liners and
insulating structures for chroming and other electrclyvtic processes,

Chrome electrolytes use distilled water, Industrial chromium anhydrides
always contain bisulfite; therefore, after dipping it in water there must
follow an analysis of the solution for its composition and on the basis of
the results of this, the necessary amount of acid must be introduced into the
solution, Again, the chromium electrolyte being used must be thoroughly
mixed and operated with a current with lead anodes and iron cathodus when the
temperatuye and current cdensity correspond to the accepted procedur. of chrome
plating., The purpose of such preparation is to create in the bath uh2
necessary amount (2-3%) of tri-valent chromium Cr,0,., Time of proc.zsiirg of
the electrolyte~-- 2-4 hours, TIn the case of a surplus of acid it can be
removed by introducing barium hydroxide into the electrolyte, For this, the
bath is heated to a temperature of 60°C and thoroughly mixed, and then held
for a 24 hour period for precipitating to the bottom of the bath a sediment of

barium sulfate, The necessary quantity by weight of the barium hydrate is
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approximately twice the weight of the excess acid, When there is an excess
of tri-valent chromium (greater than the limits shown above) the bath is
operated with a current with lead anodes exceeding the square area of the
surface of the cathodes by 3-4 times.

Correction of the chromium electrolytes must be done not less than
twice a week, Resides this, weekly it is necessary to check the content in
the bath of the chromium anhydride which can be done using a hydrometer and
special tables. When creating a self-regulating electrolyte a solution of
chromium anhydride and sulfuric acid are prepared first, and then special
additives are introduced.

For repairing worn out components, an electrolytic iron coating is widely
used. In the repair industry, for reconditioning components by this method,
it is advantageous to use hot and cold chloride electrolytes (Tables 108 and
109). For improving hardness and abrasion resistance of the coatings, an
additive of manganese chloride or nickel chromide is sometimes introduced,

In recent years electrolytes operating at elgher low or room temperatures
have been most cften used,

An electrolyte for iron plating in chloride baths obtains etching of the
metallic shavings of low-carbon steel (steel 10 or 20) in a 50% solution of
hydrochloric acid. The shavings are degreased beforehand in a 10% solution
of sodium hydroxide at a temperature 65-70°C for a period of 30-40 min, After
degreasing, the shavings are washed in hot water. When etching the shavings
they are imrersed in a solution heated to 40°C in small batches until the
latter are plated; this is completed when formation of hydrogen gas bubbles stop
stops,

After having .ettled for 15-20 hours, the solution is poured into an
elactrolytic bath, then distilled water and acid are introduced, and then
specific additives, The finished electrolyte is tested primarily for
7cid content, !sing a hydrometer rhe specific weight of the electrolyte
is determined and according to rhe specific weight, by special tables, the
content of dichloride of iron,

Tt is expedient to use n PKE-4 levice for testing and automatic
reguiation of the acidity of the clectrolytic baths, Besides this, for
Tatermining the acidity pH one must use universal test paper. For determin-
ing ncidity in this 182 the test paper is immeo 72d in the sclution and its
color is compared with that of the -+librated -<t of color samples which
corvaspond to pll values from 1-10  'he content of other elements in the
ele_trolytes most often is tested by titration or by a calorimetric method.

Usually a chloride etectrolyie has a green color, A yellow color of
the electrolyte means that it has eccumulated trichloride of iron which has
a negative effect on precipitation. Elimination of trichloride of iron
can be done by adding iron shavings to the electrolyte during subsequent
operation of the bath with the current,

Round anodes are uged for iron plating. It is expedient so that their
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3 area will be approximately have that of the area of the cathode. For

9 preventing their intense oxidation and contamination of the entire bath

R by their residue, the anodes must be screened in the bath in little glass
? cloth bags and must be exchanged at least once, taken from the bath and
cleaned with steel brushes, It is recommended that electrolytic jiron
plating baths be equipped with devices for filtering and circulating che
electrolyte,

Copper electrolytic coatings can be used in the repair industry as
a sublayer under decorative nickel and chromium coatiug, for protecting
A against carbonization during casehardening and for making the work of
b joining the surfaces of the components easier. Electrolytic copper plated
steel is sometimes uged for repairing worn out surfaces by a method of
electrolytic rubbing,

. . Cyanided copper electrolytes are not used in the repaiv industry because
. of their harmfulness. Acid copper electrolytes (Table 110) are most often
used and sometimes pyrophosphoric acid.

Nickel electrolytic coatings are used in the repair industry for
decorafive purposes, both as a sublayer under chromium {in 4-layer coatings)
and as a sublayer under copper (the same coatings) for guaranteeing the
necessary adhesion of the copper to the steel base. Nickel coatings
> obtained in hot baths (by a method of chemical nickel plating) are
distinguished by high surface hardness and resistance to abrasion and can
be used for strengthening the mold and plating the surface of separate
components which are only slightly worn., The most widely used composition
of the solutions for electrolytic and chemical nickel plating are presented
in Tables 111 aud 112,

Zinc coatings are widely used in the repair industry for protecting
standard components from corrosion., They can be applied electrolytically
by hot or other methods,

Electrolytic zinc plating is most often used in repair shops. The
most widely used compositions of acid, zinc (alkali), pyrophosphorus
and ammoniated zinc electrolytes are presented in Table 113,

Cyanided zinc electrolytes because of their harmfulness in the
repair Jindustry are not used,

One must keep in mind that there are large numbers of variations of
zinc electrolytes of each type.

The advantage of acid and zinc electrolytes is their comparative
cheapnesr, high current efficiency, light and stable color (for acid
electrolytes), thickness of deposit (for zinc electrolytes).

An inadequacy for both electrolytes is low dispersion capability and
{1, this connection, the lack of ability to cover with an even layer,
compu~nts with complex configuration, For coating such complex components
it is recommended that one use pyrophosphorus ard particularly ammoniated
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electrolytes which possess good dispersion capability.,
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TABLE 105. COMPOSITION OF ELECTROLYTES AND
PROCEDURE OF OPERATION DURING RENOVATION OF
AUTOMOTIVE PARTS BY CHROME PLATING
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Key for Table 105: 1, Designation of electrolytes; 2. Composition
of electrolytes, g/2; 3. Chromium anhydride GOST 2548-62;

4, Sulfuric acid GOST 2184-67; 5. Strontium sulfate;

6. Potassium fluosilicate; 7. Caustic soda; 8, Calcium
carbonate (chalk) GOST 4530-66; 9, Current density, A/dm2;

10, Temperature, °C; 11, Current efficiency, %; 12, _
Approximate microhardness of the deposit, kg (force)/mm”~;

13, Use of the coating; 14, Universal: 15. .For components
operating umnder wear; 16, Ditto; 17. For decorative purposes;
18, Self-regulating; 19, For components operating under

wear; 20, Tetrachromate (cold); 21, Sugar; 22, For

decorative coatings without a sublayer and for components operating
under wear; 23, Magnesium oxide; 24, Ditto; 25, Sodium
tungstate; 26. Magnesium oxide; 27. Sugar; 28, For

components operating under wear; 29, Tetrachromate anode-

flow; 30, Sugar; 31, Ditto; 32, Self-regulating tetra-
chromate; 33, Calcium sulfate; 34, Magnesium oxide,

TABLE 106, SOLUTIONS FOR ELECTROCHEMICAL DEGREASING
BEFORE ELECTROLYTIC COATING
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Key: A. Component and procedure of degreasing; B. Composition
of solutions, g/€; C. For steel components; D. For aluminum
alloys; 5. Caustic soda, GOST 2263-59 or 11078-64; 6. Calcined
soda, GOST 5100-64 or 10689-63; 7. Sodium silicate, GOST 13078-67;
8. Trisodium phosphate, GOST 13493-68; 9. Emulsifier OP-7
(OP-10); 102 Household soap; 1ll. Temperature, °C; 12, Current
density A/dm®; 13, Time, minutes,
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Key for Table 107: 1. Electrolytic process; 2., Material of
anode; 3, Material of bath lining; 4. 1Insulation of non-
plated surfaces; 5. Chrome plating: 6. In universal-elec-
trolyte; 7. Lead (GOST 3788-65) and 5-10% antimony (alloy);
8. Lead (GOST 859-66) vinyl plastic, fluoroplastic brands 3 and 4
and all materials suitable for self-regulating electrolytes;

9, Polyvinyl chlorinated lacquer, cellulose nitrate varnish,
acid-registant. resin polyethylene, polychlorovinyl, plasticized
resin; 10. In a self-regulating electrolyte; 11, Lead and
5-10% tin (alloy), solder POS-40; 12, Diabasic blocks on acid-
proof cement, stainless steel 1KHL8NI9T (10-12 mm), polychloro-
vinyl plasticized resin, organic glass; 13, A mixture of
30-35% soil GF=020 (no 138) and 65-70% cellulose nitrate
varnish or purified and dissolved in acetone movie film (3-4
layers); 1l4. In a tetrachromate electrolyte; 15, Lead;

lead and 5% antimony; 16, Any; 17. Chlorinated polyvinyl
chloride lacquer, cellulose nitrate varnish, acid resistant
resin, polyethylene, polychlorovinyl, plasticized resin:

18, Iron plating; 19, Steel 10; 20 (round); 20. Carbon
graphite blocks (antegmite ATM-1) on greasz arzemite-4,
agbestos-vinyl, polyethelene, epoxy composition, acid proof
enamel; 21, Plasticized resin, textolite, ceresin 80 and 100,
cellulose nitrate varnish, bakelite varnish; 22, Copper
plating; 23, Copper Ml; M2; 24, Vinyl sheet, asbestos vinyl,
polyfluoroethylene resin, acid resistant resin, polylsobutylene
and other materials; 25, Composition of paste, % (according to
weight): paraffin~-- 70, wax-~- 10, colophony--=~ 10, bitumen~-=
10 (blended at 100-110°C for 20 minutes); 26. Nickel plating;
27. Nickel N1, N2; 28, Vinyl sheet, asbestos vinyl,
polyfluoroethylene resin, acid resistant resin, polyiso-
butylene (1% sulfur additive recommended) and other ma~ .
terials; 29, Plasticized resin, textolite, ceresin 80 and 100,
cellulose nitrate varnish, bakelite varnish; 30, Zinc

plating; 31, Zinc (GOST 3640-65) TSl, TS2, TS3; 32, Vinyl
sheet, asbestos vinyl, polyfluoroethylene resin, acid resistant
resin, polyisobutylene and other materials; for bell bath
rubberizing steel or wood; 33, Lead plated; 34, Lead

(GOST 3778-65); 35. Vinyl sheet, polyfluorocethylene resin and
other materials; 36. Chemical nickel plating; 37. Glass,
porcelain, enamel sheet steel; 38, Plasticized resin,
cellulose nitrate varnish, chlorinated polyvinyl chloride
varnish,

Annotation. GOST standards for plastics and synthetic
materials are shown in section II of this handbook,
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TABLE 107,

MATERIALS OF ANODES, LININGS OF

ELECTROLYTIC BATHS AND INSULATION FOR NON-PLATED
SURFACES OF COMPONENTS AND BRACKETS
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i TABLE 108,
REPAIR INDUSTRIES FOR' RECONDITIONING COMPONENTS BY

HOT ELECTROLYTES USED IN AUTOMOTIVE

IRON PLATING

NN

e e o e i e

Komnouentid u pexiy pabosa

2 Haumenohanne 1 cocran sACKTPOANTON, 2fa

3 4 5
Xnopu- Aencaomapransuesd

cTuil, uid.
Kofl Kon
e path I

5]
ANOY K.
CTent,
iacoxoh
KOiLe
HHUH
ANt npo.
rosnoro
Keacsies
HHat

Jeaeso-
nuKeae i

Xnopreioe
FfOCT 4149—65

$
p
4
[\
»,

Xrovuctii
61L—067
I'oCT 4?33—96)

9

oS Nt g

; 10
4 COCT 423366
2 11
b 12

Key: 1,
P concentration;
3 6.
7.
= GOST 857-69; 9.

11.

1'

#1030,
8 69C0nmm*: kucaora, FOCT 857—

sapranen, FOCT
(xnonucTLil

Xaopuctuii  natpuii,

Temneparypa, ‘C . v o 6 o o
Maotnocts TOKa, afds® , , .

13 Opuenruposounas Miukpornep-
RocTb ocanka, Kl fmm® | .

Components and operating procedure;
X and composition of electrolytes, g/f;
4.
Chlorine, high concentration for flow-type iron plating;l
Ferrous chloride, GOST 4149-65;

chloride GOST 4233-66);
Temperature,
Approximate microhardness of deposit,

200 200—250] 200—220f 200 350

v v e s .| 0,6-0,8 0,7—1,0] 0,6-0,8 0,8—1,2) 2--2,5

HHKCAD,

D N N Y

20-30| 30 (20)

50
5070
25—40

5060
10—80

$0—80
30—40

EECINE-EEE I Y

70~80
~A0

88|

~600

350—500 600—650, 480500

-

2.
Chlorine, low
Iron-nickel;

3.

Iron-magnesium; 5.

8. Hydrochloric acid,

Manganese chloride, GOST 612-67 (nickei
10. Sodium chloride, GOST 4233-vv;

12, Density of carrent, A/dm;

kg (force)/mm2,

OC;

Recommended by professors M, P, Melkov and P, Mirzoyants

for reconditioning fitted surfaces of the transmission.
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TABLE 109, COLD AND LOW TEMPERATURE ELECTROLYTES
USED IN THE AUTOMOTIVE REPAIR INDUSTRY FOR
RECONDITIONING COMPONENTS WITH IRON PLATING

; .1 2 hasisenosaniie ¥ coSTal INCKTLOANTOY, &fa -
- 6= | .7
3 Komuonenrn i pemknm Nas norpursil|c 5 & Xaopncio- 63 \
I . 5 M nepeven |5 &6 tumapranuesui,| 5& | Me0anosepomi
” h puboTis HOM acHMMCT |= &% | nucokofl kois] =3 qecKnA?
3 : pudnon oke 'y E. 2 K| nentpumn 52 ek
3 N QY3 5>
E: JHI v neo
7 ) 3 Xuopiicroe ;Keae3o, :
A ‘ rOCT 1149—065 e 200 S00 | 600—700 | 1GO— 600—700
: 200
. g Coamman  gucaora, 0 11
. roCT 857—69 . . ... o ph-:l.f) 1,5— - 0,6—|Mto pti=08—10
12 Nsopucruii - Maprauc, 13 20 L0 14
F Cr 612—67 . . . .. Hoancruii |~ 1§30 — | Oxucw anom 1
3 Kasmi 2030 HiHS B eiite O
7 ; 15 _ Cepuorucaoe  xencso, 16 17 dury Svnt, O
4 FOCT 6981=54 . . . . . Cepuan ~ | Acxopomie | pn—fRopYIa it )
5 KICKOTD pan kucota| 30y [SERITOCTLIO
: 0,001 0,6—2,0 M7) 75160

18 [lrotnocts Toka, a/du? 10—~30 {20—40} 2030 {20-30 2025
19 Temneparypa, °C . . 18—20  [30—80] 20--40 3040 30—10
20 Opucitruponoutian MiK-

4] poTDRp. L otanKa,
KCjws o v o o 0 o o o] Lo 630 380—1 600700 | (00~ 700-~900
3 630 750
4 Key: 1. Components and operating procedure; 2, Designation

and composition of electrolytes, 8/1; 3. For coating with
alternating asymmetrical currentl; &4, Average concentration,
chlorine; 5. Manganese chlorite, high concentration;

! 6. Sulfur chlorite; 7. Ceramic-metal2; 8. Ferrous

X chloride GOST 4145-65; 9. Hydrochloric acid, GOST 857-69;

»ﬁ' 10, Up to; 11. Up to; 12, Manganese chloride, GOST 612-67;
K : 13. Potassium iodide; 1l4. Aluminum oxide in the form of

i : syathetic corundum EB-99 (granularity M7); 15, TIron sulfate,
g ' GOST 6981-54; 16. Sulfuric acid; 17, Ascorbic acid;

§: } 18. Current density, A/dm%; 18, Temperature, °C; 20.

¥ | Approximate microhardness of deposit, kg (force) /mmZ,

? ? 1. By a methcd worked out at the Dnepropetrovsk Automotive
e i Factory.

g i 2. Test electrolyte of the Kishinevskii Agricultural

1 Institute,

,? i

i

X j
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%t TABLE 110, ACID ELECTRODES FOR COPPER PLATING CCMPONENTS
E¢
A ) Kneaue saekiposiniug, &/4 C;\'."-.»;J:m-;m"
3 Kownonciu u pewim padors |- syt
_? | ? $ | pann
: 4 Cepuokucnas mems [OCT 2142--67] 200 | 250--350] 250—275 250
: § Cepuas gucnora, 'OCT 2184-67 . 50 60—75"f 50—75 50
A 6 Caupr stunosuit, FOCT 831457 . - - 8—10 —

: 7 Temnepatypa, °C o v o o o o o o o| 18—25] 30—40 | 40—45 i18—20
8 Trotuncth T0KA. a/IM® o ¢ o o o « -2 4—10 515 200

4 Key: A. Components and operating procedure; B. Acid
electrolytes, g/2; C. Acid for electrolytic rubbing;

4, Copper sulfate; 5. Sulfuric acid; 6. Ethyl alcohol,
GOST 8314-57; 7. Temperature, °C; 8. Current density,
A/dmz.

b
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3
7
%

Loaatigal o

10
12

13

15

17
18
19

TABLE 111,

b . g0, S—mns

ELECTROLYTES FOR NICKEL PLATING OF

COMPONENTS

JACKTPONRTH AAR (HKCAHPOBAHHA ACTAACH

Komnpouentn # pexxnmi

Co TaBl SACKIPOANHTOB, /4

paborn A

1 2 3 ] $
6 Ceproxucamii  Hu-
Kenb, FOCT 2665—44 .1 250—300] 140300 140—200 140180 420
7 Xnopuetefl HHKeAD, .
COCT 4038—-61 . . .| 60—80 - — - 30
8 Bopuas KHcJsoTa,
FOCT 9656—61 . 30—40 k) 20 . 20—25 50
KomnonieuTas 1 pesmmu "B Coerand 9NEKTPOANTUD, ¢/ :
p'nﬁcm A \ 2 l 3 . 4 5
dropuctult  watpuil,
COCT 287167 . . . — 5-6' - -— —
Xnopsucinit  natpui,
l‘OCTp4233-‘66 .p. . —_ 5—15 )Mopncmﬁ 5~—10 -
Kaamit 20
Cepuiogseauit  nar-|.
pnn.pl' OCT (318—=52 . - - §0—160 40~-50 150
700y Abha-
greromoneyaa: |yl Meymgo | - -
nahrasniosan
KUCAoTa 3~4
16
« Kymapu o o o o .| 0l - - CepuoKue- | —
Auit Marumi
RS RE
Kucaortiocte pH .| 4,5-56,0 5,8—6,3 | . 5,3 5,0-5,5 | 1,9~3,8
Temneparypa, °C .| 55—60 | 45—55 3040 2035 50~—60
, !
a/gﬂgrfm.c B P 1-3 2,5 0,5—1,0 | o 10

Key:

A. Components and operating procedure; B. Composition

of electrolytes, g/2;

GOST
GOST
acid
PH;

3-4; 15, Coumaran;

6. Nickel sulfate, COST 2665-44;

7. Nickel chloride, GOST 4038-61; 8. Boric acid, GOST 9656-61;
9. Sodium fluoride, GOST 2871-67; 10, Sodium chloride,

4233-66; 11, Potassium chloride; 12. Sodium sulfate,
6318-52; 13, Paratoluenesulfamide; 14, Disulfonaphthalenic

18, Temperature, °C;

16, Magnesium sulfate; 17, ,(Acidity

19. Density of current A/dmz.
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i % TABLE 112, SOLUTIONS FOR PLATING SURFACES

3 OF COMPONENTS BY A METHOD OF CHEMICAL NICKEL PLATING

i3

9

)' Cocrubtd pacito.

‘ uTW B pemiy | B pov, ¢/a
'; ‘ot ' g a

4 Cepuormeauit wi-
KO o v o v w0 s 30 30{ —

3 5 Xaopuctuft  mr

3 Kb o v v v o] = | ~1 30

i 6 Cunodocdur watpua| 15 15§ 10

; 7 Vkeycnorneaui

wapit o oL, - -1 10

3 8 YECycnas  Kic-

b : FOFR . . w e . o . 10 —_ -

: g Slaotuan  Kuc-

3 ' T I —_ 30} —

2 10 Kucnornocts pHi 459; 5—6l4,9—

- 11 ‘Temneparypa, °C 88~90] s3~so] 8387

i MuRpoTRepIOCTH

3 ocnka, K aem® 600—700
¢ 13 Muporneprocts
b Losie TCPMICCKoil
ke of patornn (400°C—

4 Ve, lfawd . L | 900950

%

\% Key: A. Components and operating procodure;

E B, Composition of solutions, g/{; 4, Nickel
X sulfate; 5. Nickel chloride; 6. Sodium

3 hypophosphite; 7. Sodium acetate; 8. Acetic
o acid; 9. Malic acid; 10. Acidity pH;

3 11. Temperature, °C; 12, Microhardness of
k> deposit, kg (force)/mmz; 13. Microhardness
73 after thermal processing (490°C--- 1 hour)

R kg (foxce)/mm~.
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ELECTROLYTES FOR ZINC PLATING

TABLE 113,

OF COMPONENTS

{c—¢)
025:—00% 0‘1—g‘o 0t 'l rAl | e—1 -wo /D *q1oon10Un grarorey 1
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g—1—unn
— -dx1ro1d pory —_ — - o1—nudiondyy
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- —*0g°*H —dY —OHg-*10us | OG- *1ous XS5,
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Key for Table 113: 1, Parameters; 2, Electrolytes;

3. Acid (for bath and bell); 4. Zincate (for bath);

5. Zincate (for bath); 6. Pyrophosphoric acid (for bath);

7. Ammoniated (for bath and bell); 8. Acid (for electrolytic
rubbing); 9. Composition of electrolyte, g/; 10, Dextrin;
1li. Joiners glue; 12, Acidity pH; 13, Temperature, oC;

14, Cathode density, A/dm2,

* Or boric acid in the same quantity,
** In practice the acidity required is attained by adding
three or four drops of sulfuric acid per liter of the solution,
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§ 3. Metals and Alloys used in Automotive Repair Industries During
Mechanical Processing of Reconditioned Parts

Mechanical processing in the automotive repair industry uses in its
preparatory and final operations a variety of methods of reconditioning
worn out surfaces of parts., In all cases during reconditioning of the parts
processing of tempered surfaces is involved,

After plating components by metallization, surfacing, and chrome
plating, the reconditioned surfaces also are improved and in the latter case,
are very much harder, After metallization, manual and electrical impulse
surfacing, the components' surfaces are characterized by roughness and non-
uniformity in hardness of separate parts. In connection with this for
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mechanical processing of the reconditioned automotive parts along with
carbon,alloy instrumental steel is widely used and hard alloys, abrasive
and diamond instruments as well,

A e e Ty A b

In the automotive repair industry, for making variously shaped instru-
ments, high carbon, quality and higu-quality instrumental steels are
widely used (Tible 114 and 115), alloy instrumental steels (Table 116) and
high-alloy quick-cutting instrumental steels (Table 117 and 118), with a
base of alloy components of tungsten, vanadium and chromium. 1In accordance
with GOST instrumental alloy steel is supplied as: hot rolled batch, forged,
calibrated and polished (bright).

Quick cutting steels are designated for making cutting iustruments of
high productivity with high resistance to wear, from which is required
preservation of cutting properties at temperatures from 6G0-700°C. The
symbols, basic properties, composition and areas of use of tungsten-cobalt
and titanium-tungsten alleys widely used during manufacture and repair
of automotive components are presented in Tables 119 and 120,

TABLE 114, CHEMICAL COMPOSITION AND HARDNESS
OF CARBON INSTRUMENTAL STEEL (GOST 1435-54)%

1 Mapiu cTanen 2 Nusmnecruhi cocrae, 9,°° 3 luprocTn 12

4 5. 5 6 7 Mapraunen noCAe OF- Teuncpa
£y (255 *itra o nocae | TYpa das
5= |82E Yraepod | 4 gavecrpen | © PHCokoKa | cocromtunl aakaaxa | xaaum, °C
SE 133% WX cransx i Yecrhennnax | nocyanis e
@ |agd g cTannx onn

13 Y7 | Y7A 1,65—():74 0,20—0,40 | 0,15—0,30 187 60~62 | 800—820

Ve | ¥v8A | 0,75—0,81 | 0,20—0,40 | 0,15—0,30 187 6062 | 80{)—4820
Y8r| ¥8ra| 0,80~-0,90 | 0,35—0,60 | 0,35~0,60 187 60—62 { 780—800
Y9 | VoA | 0,85—0,91 | 5,15—0,35 | 0,15—0,30 192 63~065 | 760—780
Y10 | Y10A| 0,95~1,04 1 0,156-0,35 | 0,15—~0,30 192 63—65 | 760—~780
Y| YHA 1,06—1,14 1 0,15—0,35 | 0,15~0,30 192 6365 | 760—780
Y12 | VI2Af 1,15—1,24 | 0,15—0,35 | 0,15—~0,30 07 6365 { 760780
Y3 | YIAY 1,25—-1,35 | 0,15-0,35 | 0,15-~0,30 217 63—65 | T00—780

Key: 1, Brand of steel; 2. Chemical composition, %¥%;

3., Hardness; 4. Quality; 5. iiigh-quality; 6. Carbon;
7. Manganese; 8. 1In quality steels; 9. 1In high-quality
steels; 10, After annealing in the condition delivered HB;
11. After tempering HRC; 12, Temperature of tempering, o¢;

13, U,

% Instrumental carbon steel comes as hot~-rolled, forged
and cold-drawn, round, hexahedral, strilp and sections for files
(GOST 4405-48, 2879-57, 7417-57, 8559-57, 8560-57, 5210-50).

%% Contents of other elements in quality steels: Si=-~- 0.15-
0.35; Cre--- not more than 0,20; S~~=- not more than 0.03;
P--- not more than 0,035; in high-quality steels: Si--- 0,15-0.30;
Crt--- not more than 0,15; S--- not more than 0.,02; P--- not

more than 0.03.
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TABLE 115, EXAMPLES OF THE USE OF INSTRUMENTAL
CARBON STEELS 1IN AUTOMOTIVE MANUFACTURE AND REPAIR INDUSTRIES

Mapka eTLaR fIpnsencine

2

CLAMLGE, WIRUM 10 Wi sy WT—10 Li¢, ¢ afwi? T0r0, Ky
BAT1, MOJOTKON, fuliull0h, NOTHNL OTo LUS: PYMeHTa

3 Y7A V7 4 ¥TA— warotomiemne  nORI,  OTBEDRTOK, RetIBo TORZPHLX

5 b vo | 6 1130 opacuie NYARCOROs 9 MuTpi ff GCiod Jopunt Rael,
NpoCoRNUKROB, NOXGGHL N0 MCTalay, [u7T o MATKoMYy MeTaany
BoDepeny, 2eTANeN DHEBMATHHCCKIY wIeTPYMeiton

7 Y&TA, Yol € Hnoronnenne nouepeuNBIX MINL, HOMOLOUBLIX HONOTCH L NeHT

9 Y9A; Y9 L0 iLirnzosackne  nepros,  npoGoiinnnon,  JepesouOp.Caltibaiw
welo i w3 pyven,a

11 Y10A; Yo 12D 0foB nHEe 10K PHIN # CTPOFATILINN  puslioh,  MCETIROB,
« P os, IIAMCK, Ppes .

13 ViAo Y 14 H 0 owomentie pyuanX Seimtkon, Cloispirsx i, o6pe mux
Gone P OIX IEAMN0R TPOCTOR LOmpRTY Patun

15 Y12y YR 161 roronienie ToRapREN KB STPOLATLIIN  PeSLON,  Medres,
Doseef iy POS IINALPHO REN, BAGIECR,  weCopan, Wl 1o

b RPN L H1 8] R H (TR

17 YB3A; VI3 18l1sroiooacue pestes 0 TLOPAMX  Meiad08, CHeDI, ihale-
poB, HallitablinKon

e

Key: 1. Brand of steel; 2. Use; 3. U7A; U7; 4, UJA-~=-
making chisels, screwdrivers, lathe cores, marking irons;
U7--~ ditto and besides, sledgc hammers, hammers, polishers,
carpenters tools; 5. USBA; U8; 6. Making punches and dies
of simple shapes, marking irons, mandrels, mertl cutters,
saws for soft metal and wood, parts of pnewaatic tools;

7. U8C~; UBG; 8. Making cross cut saws, hand saw blades;
9, U9A, U9; 10. Making cores, mandrels, woodworking tools;
11, UlCA; Ul0; 12, Making lathe and planer blades, twist
drills, reamers, cutting dies, milling cutrers; 13. U1lA;
Ull; 4. Maing hand twist drills, carpeanters saws, cutting
dies and milling cutters of simple shapes; 15. UL2A; ul2;
16, Making lathe and planer blades, twist driltz, reamers,
cylindrical milling cutters, cutting dies, scrapers, metal
saws, files; 17, UL3A; UL3; 18. Making cutters for hard
metals, drills, scrapers, files,
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TABLE 116. LABELING AND DESIGNATION OF INSTRUMENTAL
ALLOY STEELS

i, s o LY
'

1 Mapri craan (10CT 5Y50-03)°
% .
s 2""“ pemy;::}g;‘::yl;;:m:utuuuoro 3 AN IWITAMOOROIO fIHSIPYMCHTa
nerayéonoll npol ray6onof npoi | upn sedopsanin] opn Rofopmaunn] 3 xapuoro ned
4 HaANBACMOCTH  [§ KAAHBAEGMOCTH | uYos0RMYwW 7 hropsitiyo 8 crnum
9 10 11 12 13
X X X 3N2B8® 4XC
8Xq@ 9XC . X6Bo 4X3B2 6XG
9o xgr X1i2 7X3 4XB2C
1X IxXBr Xi2M 8X3 5XBuC
13X XBcr X121 5XTIM (XB2C
XB5 9X5d SXHB 6XBr
Bl 9X5B0 SXIICB
o 3X4B4d1 (PY) SXI'M
4X5B4CM
AX2B3hM
AN3B2P2M2
ANXSB2C

Key: 1. Brand of steel (GOST 5950-63)%; 2., For cutting

and measuring instruments; 3. For punch instruments;

4, Shallow hardenability; 5. Deep hardenability; 6, During
cold deformation; 7. During hot deformation; 8, Impact
effecr; 9, 7KHF; 8KHF; 9KHF; 11KH; 13KH; KHVS; Vi; F;

10, KH; 9KHF; KHVG; 9KHVG; KHVSG; I9KHSS; 9KHSVF; 3KH4V4FL
(RCH); 11. 9KH; KH6VF; KH12; KH12M; KHI2Fl; 12, 3KH2V8F;
4KH8V2; 7KH3; 8KH3; S5KHNM; SKHNV; SKHNSV; SKHGM; 4KHSV4TFSM;
4KH2VSFM; 4KII3V2F2M2; 4KH5V2FS; 13, 4KHS; 6KHS; 4KHV2S;
S5KHV2S; GKHV2S; 6KHVG,

* in the designations of instrumental alloy steels, the
left cipher means the average content of carbon in tenths of
parts of per cent; if there is no cipher to the left of the
symbol, the quantity of carbon amounts to one to one and one
half per cent, the symbol of the presence and quantity of
alloy components is the same as for alloy structural steels
(see 8 2, Chapter 1), '
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TABLE 117, 1LABELING, BASIC PROPERTIES AND DESIGNATION

OF QUICK-CUTTING STEELS

MapKa ctancfl
(roc '9373—fi0)‘

Ocuonline cooficTea K na3NayeHKe

1

3 p18 (P18M)

4 Bucokan KpacHOCTONKOCTb, TDCPUOCTL B TOPAUCM COCTOSUIMN
H3HOCOCIOIIKOCTL,  XOPONIAS  BHIKOCIL W YZOBACIDOPHTCALIAA
uupihyesocrb, TIPUMeNSOT e U™ "0l pusivoupndiors
PUKYHCTO HHCTPYMCHTA, CAYMRAUCro A 00paGoTKit MATKHX M.
TCPRANOB I MATCPHAAOD CPeRNCHl THePIOCTH

[eexkoavko Goace sucoxkne csoitctna, uesm y craamn P18, Bepa.
¢ XYUCH UUINPYEMOCTHIO HE PCKOMCIURYeTEH IAm H3rorophe-
sk MACCoBUIo PCAKYIHICFO HHCTPYMCHT
8 Jyuwas naactuunects, uem y ctaan P18, llandyerea nyume,
yem ctaqab P9, [Ipusewsnior s H3roTonacitus Pasalynmy (Cxy-
IWHX HNCTPYMEHTOD KK JAMCHHTCIn 3THX Crazeil
0 Jlyuman maacrinuocrs, wem y cramu DIS. lthindyeren ayuuwe,
qev craas PO, [Tpuvensiin  ueqecoodpasio  jas nsrolomnecinis
PO YBICTO HICTPYMCNTA, HCHMTHIBIAIOUIETO JNIAMINCCKIE Harpy3s-
KIt, caysamero ;as o6padotku netanels npy Goabuux nojayax
12 [lobuicnnas #ANOCOCTONKOCTh # K pacnocTofikocTh no cpabie-

o ¢o craanmu P18 u PO, llawdyesmoers yroniersopureanhas,
TIPUMCHSIOT A 1U5TOTOBACIHISL PEHYUIHX RHCIPYMEHTOB Aad oG-
NAGOTKI MCTAIN0D Pa3fnynoll TUCPRAOCTH, B TOM HHCAE HepPxa-
BCIOULHX H KaPOMPOUNMN CTaAe

Al

' "
4

5 P9 (POM)
7 P12
9 P6M3
11 P82
)
13 poKy,
POK 10,
PI8K5®?2
15 pyos,
Pl4¢4

17 PIOKS®5

L4 Bucokan 1nepuocts w kpacnocrolikoets, [ianpyemocts o
metnas  [PUMCHUSIOT 19 BIFOIOLACHNA PUKYIMCTO HUCTPYMENT),
HCALITLANAIONICFO NPt PAGOTE DBHICOKNE TEMICPATYPH, 8 TaKwe
IR0 o6PAGOTRI HCPIKANCIONEHX W KAPORPONIMX CTanCH, THOPALIX
MATCPHANOB W CHAALOD

L6 Buicokan H3ROCOCTONKOCTL, HO Hu3Kan umampyesocts. [Ipume

HEIE = H3FOTOBCHHE PCKYUIEro WHCTIPYMCHTA, NCAasnaveiiio-
ro AN OTACAOMNLX OHCPAIHi (CHATHR TOHKNX CTPYMEK), a rak-
e N oGPaGOTKME CTazell CPCRNCH  TOCPROCTH;  MaTepHINOY,
ofnanaomux  aGpasnmiuMn  cooiicTsaMn  (naacTmacest,  ¢uiGpa,
860HNT B T. IL) MAPONPOMHLIX CTanell # cnaasow

.8 Buicokan M310OCOCTOIIKOCTL, NOBLINCHHAR TUCPIOCTH B ropateM

cocTonimm, Kpacnoctofikocts. llandryesocts nnskan. Mpusensmor
AN HATOTODJCHNN  HICTPYMCUTA, CAYRAWEro aan o6paGorku
IBCPAIX METANJION 3t CHAADOB, ECIANCIOINX W IKAPONPOUNLIX
cTadclt, a TAKIKC HGNLITIIBAIOMEro Npi pabote ymapume Harpy g
H BLCOKIE TeMBCpaTypil
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Key for Table 117: 1, Brand of steel (GOST 9373-60)%;

2, Basic properties and designation; 3, R18 (R18M);

4, High red hardness, hardness in a heated condition and
abrasion resistance, good elasticity and satisfactory polish-
ability, Used for making variously shaped cutting tools,

used for working with soft metals and materials of average
hardness; 5. R9 (R9M); 6. Somewhat higher properties than
for steel R18., Because of poorer polishability not recommended
for making large cutting instruments; 7. R12; 8, Better
plasticity than for steel R18. Polishes better than steel R9,
Used for making various cutting instruments as a substitute

for these steels; 9, R6M3; 10, Better plasticity than

for steel R18., Polishes better than steel R9., Expediently
used for making cutting instruments which test the dynamic

load and which are used for processing components during large
imputs; 11, R18F2; 12, Improves separation resistance and
red hardening in comparison with steels R18 and R9. Polish-
ability satisfactory. Used for making cutting instruments for
processing metals of various hardness including stainless and
heat resistant steels; 13. R9K5, R9K10, R18K5F2; 14, High-
hardness and red hardening, Polishability low. Used for
making cutting instruments which test work at high temperatures,
and also for processing stainless and heat resistant steels,
hard materials and alloys; 15. R9F5, R14F4; 16, High
abrasion resistance, but low polishability, Used--- making
cutting instruments intended for finishing operations
(eliminating fine etchings), and also for processing steel

of average hardness; materials which possess abrasive
properties (plastic, fiber, ebonite and so forth); heat-
resistant steels and alloys; 17. RIOK5F5; 18, High abrasion
resistance, improved hardness in hot state, red hardening.
Polishability low, used for making tools which are used for
processing hard metals and alloys, stainless and heat resistant
steels, and also for testing impact load during operation at
high temperatures.

* In a symbol of the steel the letter R means that it is
fast-cutting, the cipher to the right of this letter is the average
content of tungsten, the average content of vanadium (F), cobalt
(X), molybdenum (M) are designated by the numbers placed to the
right of the letter, Not shown in the symbol of fast-cutting
steel R9, R12, R18, R9K5, RIK10, R6M3: the content of chromium---
up to 4.4%, molybdenum up to 1, vanadium up to 2.6%.
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TABLE 118. CHEMICAL COMPOSITION OF FAST-CUTTING AND
ALLOYING INSTRUMENTAL STEELS MOST OFTEN USED
FOR MAKING CUTTING TOOLS WHICH ARE USED IN
THE AUTOMOTIVE MANUFACTURE AND AUTC REPAIR INDUSTRIES

1 2 I 3 1 | > | G | ‘ l & I o I HY
PI8KS®210,85— <0,40 <0.4()|l7,5— 1,8—] 0.5 3,8—| na 1ueprocivio no
0.95 19,01 2,4 4,4 | HB 280—=320
21 22 k%ﬁanm
6,0
g 27 25 26
Ef‘g‘ X (0, 95—1<0,40 <0,35] ~ = Attuxea|l,30—]  Peaw, cnepaa,
= ' 27 1,10 <0,25] 1,60 | kounenie n e
£2 IXC ({0,85=10,30—{1,20—] -~ - — {0,95—] nuuapuuccrne gpe:
33 22_3 0,95 0,60 | 1,60 1,25 | su, aporsmim,
Zw §Br 0,900,860~ 10, 15—] 1,2 -~ = 0,90~ naamkys  kaauGpi
2321 29 1,06 [ 1,100,351 1,6 1,20 | w ap
Y aNBr [0,85—10,90—10, 15—} 0,5~ — - 10,50—
== 0,951,201 0,351 0,8 0.80
2 11 MNuuvnuccwuu cocran, Y.
£s% E Y
2'§§ MapkH § g E g: -:__:: eég' G Harotonas entih
2 cranch ° ‘6 Z 3 8 g .g % HHCApyvwenr
28k g sg 2. 35 g 23 &
ohx BYS) Zz | ¥a xZ 2. | ZRE ]
o N T T BT I B PR T
12 & [13r0  [0,85—~{<0,40|<0.40] 8,5—| 2,0—| 0,3 | 3,8~{14Pewmr, cuepaa,
| 0,95 10,01 2,6 4,4 | npoisakn xan ob
2 115P18  0,70~|<0,40] <0,40117,5~[ 1,01 0,3 | 3,8=| -7 01nu warcpua-
& 0,80 19,0 1.4 1w | lon arengocitg
= {5Pw 0,80~ <0,40] <, 40412,0—] 1,65—] 0,3 1] 2,8~ 20 /B 20=2¢0,
8 7 0,9% 19,0 1,9 3.3 dpeant Laenone,
bt PIs®, [0,85—~1<0,40i <04 17,5—[ 1,8— 0.5 | 3,8--| vepatite, kente
g 0.9 19,0} 2.4 4.0 ] s, 20atunn, it
g <0,40] <0,40 REPIY, NRINMIER,
5 B R D3l Nee
o 18 sanon
2 8\.;(1)4 1,2—120,40} <0,40113,0~| 3,4—| 0,4 | 4,0—|y g Peutm, voupaa,
o 2 1,3 14,581 4,1 4,6 Dupoiasgu 211 06
B PImL | 1,4=]<0,401.20,40; 9,0—] 4,3—| 0,1 | 3,8=1 pacorhn Murefna-
2 1,5 10,51 5,1 4,4
)
137

Key: 1. Groups of instrumental steels; 2. Brands of steels;

3. Carbon C; 4. Manganese Mn; 5. Silicon Sij; 6. Tungsten

W; 7. Vanadium V; 8, DMolybdenumMo; not more than; 9.
Chromium Cr; 10, Tools made from them; 11. Chemical composition,
%y 12, TFast-cutting (GOST 9373-6G); 13, R9; 14. Cutters,
drills, broaches for werking hard materials up to HB 2060-280,
milling cutter discs, worms, turminals, cog-wheel cutters, counter-
bores, twist drills, saws for cutting metals; 15. R18; 16. R12;
17. RI18F2; 18. R1&4F4; 19, Cutters, drills, broaches for
working material with a hardness vp to HB 280-320; 20. RIF5;

21. RI18KS5F2; 22, Cobalt; 23. Tustrumental (GOST 5950-63);

24, KH; 25, Nickel; 26, Cutterr, drills, tcrminals and
cylindrical milling cutters, broache », cutting dies, calipers
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Key for Table 118, con't: and others; 27. 9KS; 28. KHVG;
29. 9KHVG; .

* Content of sulfur for all steels--- not more than 0.03;
phosphorus--- not more than 0,03 or 0.035.

P —

[N,
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TABLE 119,

AREAS OF USE IN THE AUTOMOTIVE REPAIR

INDUSTRY FOR HARD CERAMIC METAL ALLOYS (GOST 3882-67)

rpym:':(a”:rnnn- C?I‘I:|L{)l:(()“l' YT — Hpumenenne u“{')ﬁ;u(ymov WeTpy:
| ] J 4
| 5 DBoandpamo 6 3Kz |7 Bucokan  wuanococtofi-| 8ilan oronvatennoro rouenna
l Ban BKY |xocre, ymepeunan apown |nowepxuocieli geraneit wa qyry-
| noern WA W UBCTHLIX CRAANON  H 4aCT
' 1oCTH pacToukn wuamiapou Gao
9 10 Ko puiiratenci
PKAM | Fwe Goace ouwcokan |L1lo xe
WHNOCOCTONKOCTE 1D CHCT
12 MCEJIKOTT CTPYKTYPIS 14
’ BK6M |L13Buicokan  wanococtofi-1  Jlas incronsnro Toacuns TRCR
KoCTh  Godee  BICOKEN | 10il GPo 23k, DJACTMACE, 3aKa
HPOMHOCTB, Hem ¥ DRZ|pAenuma  yyyi0u,  nePIKARCIO
n BK3 MY cTadseit aycremiiioro kaac
15 16 , € 17
BKG HaiocoetofikocTb tinke, | Jlast wepnonoro o «incTuBoro
NPOUBOCTs  BLIUC. YoM | 10ueiist i peacpopannn.  uir-
y BRoM CIOROTO  ICHKCPONat o pas
Treprki fteranen w3 uyrywa B
TOM MUCIIC IIIARACHIIWX, UBE T
WX COAAROD W HeMeTalAKRe:
18 19 CKUX MATCPIANONR
RKE Hainococtolikoets winke, ROJlan  ueprosoro 1ouenun o
NPOMNOCTE  DuiINC.  Mem [ dpeseposanus actaneli w3 uyry
BIKG 153, B TOM 4HCJC NANNBACHHLIX,
ureTHIX CAPBOB #  WapoCToll
KUY cranei
| N 3 | '
21 22 23 24
I'urano- T30K4, Buicokan  u3noecocroii- Jlaw uncronoro  toneinn cTa
soabthpamo-| TISKE | koeTh, yumepennan opou- | acit, u 10M qUCAC HANJAABACHIHIIX
8aR 25 HOCTh  9¢ I MCTANAN3HPOBATIILIX
)
{ TI4K6 H3uococtailkoerh nu-1-7 Ilan uwepuonoro toucnua cra
KE, NPOMNOCThL DLNe, neNM | acli, n roM uHeaC HANJAaRIe X
y TISKG I METAATNIHPONAIILIX, I be:
HPCPLINIONM  COUCIIE CTPY KK,
NHCTOLOIO — HPH HEPC..EHION it
28 29 NDCPIDNOM C YN CTPYIKKN
FHK 10 l’!fo-moc'rb aeire, wem3Q Jlan wepne oro tavcris  npu
y Ti4Ka HEPEMCIION  CONCHIN  CTPYHKN
HOUPCPLIBNCTOM PEIAHIH, B TOM
WHCAC HANAIDICHIWX H MeTad
31 32 AHIPONANNLIX  HOUCPXUOCTAT
ToR120 | Tlpounocti pume, wano- 83 In iaaceaoro seprotioro rove
COCTOMKOCTI  WHKC  1CM | 1S IPH UARHUMN YIAPHIAX 1A
34 35 v TRl rpyank
Furano- TTTK 12 Bricokas npounocty B7 s vsesoro “epnoBoro 1o
Tanraio NCUHI CTAJLIIX NOKOWDK @
s0ALpamo: MTAMBONOK BPH HAZUMHN  KOP-
nast Kit, 3arpasucnioi  okaaunoil w
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Key for Table 119: 1, Group of alloys; 2. Brand of alloys;
3. Basic properties; 4. Use in cutting tools; 5, Tungsten;
6. VK2, VK3; 7. High abrasion resistance, average strength;
8. For final turning of surface components of forged and
non-ferrous alloys, in particular boring of cylinder blocks of
engines; 9, VK3M; 10. Even higher abrasion vesistance
because of the fine structure; 1l. Ditto; 12. VK6H;

13, High abrasion resistance, higher strength than VK2 and
VK3; 14. For finishing turning of hard bronze, plastic,
tempered cast iron, stainless steel of austenite class; 15, VK6;
16. Abrasion resistance lower, strength Fatter than VK6M;

17, For rough and finishing turning and milling, reaming and
boring of parts made of cast iron including surfaced, non-
ferrous alloy and non-metallic materials; 18, VK8;

19. Abrasion resistance lower, strength greater than VK6;

20, For rough turning 2nd milling of components made of

cast iron including surfaced, non-ferrous alloy and heat
resistant steels; 21, Titanium-tungsten; 22, T30K4,

T15K6; 23, High abrasion resistance, average strength;

24, For finishing turning of steels including surfaced and
metallized; 25, T14K6; 26. Abrasion resistance lower,
strength higher than T15K6; 27. For rough turning of steels
including filled and metallized when there is a continuous
section of 2tching, finishing when there is an alternating and
disconnezcted network of etching; 28, T5K10; 29, Strength
higher than T14K6; 30, For rough turning when there are
alternate sections of etchings and disconnected cuts including
surfaced and metallized surfaces; 31, T5K12V; 32, Strength
higher, abrasion resistance lower than T5K10; 33. For heavy
rough turning when there is impact load; 34, Titanium-
tantalum—tungsten; 35, TT7K12; 36, High strength;

37. For heavy rough turning of steel forged pieces and pileces
that have been die cut when there is skin, cinder impurities
and non-metallic impurities,
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TABLE 120, CHEMICAL COMPOSITION AND BASIC
MECHANICAL PROPERTIES OF HARD CERAMIC-METAL ALLOYS
(GOST 3882-67)

e uporomiei

o . J 0 Ome PR P et
§1 xﬁ\'nilt‘c)(lll; cocTab :~;6 27 ‘61 wlu':s-a“c:-l:(ll:t,i‘ «)r;:-”v':;‘p bt 6 B3 7

omects, My Ft = p caect Sz =™

& = Ge | &, gl -—2.-'—-3- """"" 2T,
TS LR IRFETA ] B I R . PRI LS PSR Y
£2 |8y |gBsz| ¢ |Eoyled) gy |ed |&Ex| & |3isEd

(] - © [ 3 33 ~ x v
T8 |sSr|SEE| & |EEelfy FE | Z3p|fER| 2 |Eiy|Ad

) |
8 s oo ' - | 0 ‘ 0] ')’,‘,(}!'9!;1{'.1 8 | - 15 1 180 86,0
BR3 | 97 | — 3 1 100{89,00 BK20 | 8 | — | 20 | 190]84.5
BR3M 97 — 3 110191 ( BK25 75 - 25 2001 83,0
BK1 | 96 | — 4 | 1358080 Ta0K4 | 6 | 30 4 | wlo2o
BK4D | o¢ | — A ] 088,00 TISK6] 79 | 15 6 | 115]0.0
BRGM | 91 | = 6 | 135]90.00 TIAK8]| 78 | 4 8 | 123)8.5
LKe | 9 | - 6 | 145]88.80 THKI0 | 85 6 9 | 135 68,5
gion | o4 | = | 6 [sols7s] s 83 | s { 12 | ico|s70
BK8 | 92 | — 8 | waler.sl TTTRIZ| 8V |4 (n] 12 | 160}87.0
BK8B | 92 | - 8 | 170|86,5  TTIOKSG| 82 a7 & | 140]89.0
BKIC | 90 | - 10 | 16087,

Key: 1, Brand of hard alloy; 2. Approximate chemical
composition of the mixture, %; 3. Tungsten carbide;

4, Titanium (tantalum carbide); 5, Cobalt; 6. Yield
point during bending, kg (force)/mmé; 7. Hardness HRC,
not less than; 8, VK2; VK3; VK3M; VK4; VK4V; VK6M; VK6;
VK6V; VK8; VK8V; VK10; 9. VK15: VK20; VK25; T3K4; T15K6;
T14K8; T5K10; T5K12V; TT7K12; TTOKSB.,

Bibliography

1. GOST 1435-54, 5950-63, 9373-60, 5952-63, 3882-67.
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Sgction II. Non-Metallic Materials Used During the Operation and Repair
of Automobiles

CHAPTER VI, PLASTIC SUBSTANCES

§ 1. General Properties of Polymers

Plastic substances (plastics) are compounds based on synthetic or
natural polymers, Also, softeners, fillers, hardeners, stabilizers,
dyes and other components c.. be added to the plastics.

The structure of the polymers can be linear, bifurcated or three
dimensional (lattice).

Polymers, depending on their composition and external conditions,
are found in two phase states: amorphous and crystalline., Amorphous
polymers depending on temperature can be in a vitreous, high-elastic
or viscovs state. When lowering the temperature, the polymer goes through
these three states in the reverse order,

Crystalline polymers have high-elastic and fluid states. Lattice
polymers do not have a fluid state., 1In a high-elastic state polymers are
capable of undetrgoing extremely large reversihle deformation without
disintegration, Transition tempera!ures of polymers from one state to
another: glass point T, and fluidity temperature T, are basic characteristics
of amorphous polymers (Cable 121), Thi glass point is characterized by
heat resistance of the components materfal if it must remain a solid body
under operating conditions (for example, a gear wheel); it. is characterized
by resistance to frost of the material if the component at all times
must be in a high-elastic state (automotive tires, cable insulation, packing
components). The introduction into a polymer of a softener decreased the
glass point of the polymers,

When a polymer is in transition from an amorphous to a crystalline
state tensile strength and heat resistance increase. The presence of, the
amorphous phase decreased the rigidity of the system and makes it elastic.
In some industrial processes the content of amorphous phase in the crystalline
polymers is purposely increased which makes the finished product more
elastic, This is done by quickly cooling the pr'ymer melt which makes
crystallization difficult, This process is called tempering the polymer,

Depending on the procedure when heating, polymers can provisionally
be divided into thermalplastic and thermosetting. Thermoplastic polymers
(sheet and bifurcated) are softened during heating obtaining high plasticity
and they harden again during cooling; they can be dissolved in appropriate
solvents, Thermosetting polymers (depending on the number of cross
linkages in the structural lattice) are not able to be <~ftened or can bde
softened only insignificantly; they resist solvents or swell insignificantly.

‘Standard indicators of quality of plastics are determined by the
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following method,

Destructive stress during stretching (stretch yield point) is
determined by GOST 11262-68 as the relationship of the load under which
sample dissintegrates to the original area of cross section,

Destructive stress during compression (GOST 4651-68) of brittle
materials is defined as the quotient of the division of the greatest load
under which a sample disintegrates, or the appearance of cracks occurs in
the area of the cross section,

The yield point of the plastic sample when bending (GOST 4648-63)
ig defined at temperatures 26 % 29C, and for setting plastics--- at 20 *
5 C‘

Heat resistance according to Martens (GOST 15089-69) is the provisional
‘temperature which gives the comparative characteristic of the materials
during given test conditions. Testing does not give the upper limit of
operating temperatures which depend on specific conditions of operation,
Heat resistance according to Martens of non-filled polymers is close to
that of the glass point,

GOST 4650-65 (instead of GOST 4650-60) sets up a method of determining
the weight of water, absorbed by a sample as a result of its remaining in

water for a fixed period of time at a set temperature,
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TABLE 121. TRANSITION TEMPERATURES OF SOME POLYMERS

Temneparypa, °C
1 tghaouoc COCTORUKHL K yCAOLHNX 3
Marepua swenayaTaLI Cicknooa-| anwmac | rewydecty
. 4“"” Te |gm Tun 6 Ty
7 ®ropondacer g8 Cpeannn  crenent.  kpu-| =120 327 -
CrJISA I
9 Tlommpomt e 10 Bucoxas  cveneun  xkpu-| — 35 | 165175 180

T3y
11 Mosmwarusen ni3koll L2 Cpeansin -~ ctencnb  Kpu-| — 21 110115 120

AJAOTHOCTH CTASANANY
13 [osnstiien  swco- L& Buicokan  crencup - Kkpu-| — 21 125135 140
KOIl NAOTIOCTH CLAMMANLITIW
15 3Iruaneanionosn 16 Cpesinsn cTenens  kpn- —_ 208210 250
CTLIANIHN .
17 oanamiim rm Buicokas  cteneub  KpH-| 55— G5! 160-—=220{ 200240
I etananzamin
19 MoancTupon 20\Mopihioe 80—100 -_ 220
21 TToanpsnaxaopit 23 75— 82 — 190
22 Toswpopmanuiciu Brcokan  ctencub  kpu-| 90—100] 175=1850 200
A AR EHER T
24 Hosuneruaserakpu. bS Ascepihrioe 100—110 - 200—240
nar 27
26 lloankapbona: Buice: o0 crenens  wpi-| 130—1401 220 310
cCTaANn3N N

Key: 1. Material; 2, Phase state under operating conditions;
3. Temperature, 9C [point]; 4. Glass Tg; 5. Melting Tpi;

6. Fluidity T.; 7. Polyfluoroethylene resin-4; 8. Average
degree of crystallization; 9. Polyproplene; 10. High

1 degree of crystallizatiqn; 11. Low density polyethylene;

' 12, Average degree of crystalljization; 13, High density
polyethylene; 14, High degree of crystallization; 15.
Ethylcellulose; 16, Average degree of crystallization;

17. Polyamide; 18. High degree of crystallization; 19,

" Polystyrene;, 20. Amorphous; 21, Polyvinylchloride;
22, Polyformaldehyde; 23, High degree of crystallization;
24, Polymethylmethacrylate; 25, Amorphous; 26. Poly-
carbonate; 27. High degree of crystallization,

§ 2, Properties of Plastic

Phenoplast is a thermosetting compound on a phenol-aldehyde resin
base, Depending on production conditions, the ratios of components, the
pH of the atmosphere, these resins can be divided into two basic groups:

novolacs (soluble phenol-formaldehyde resins]--- thermoplastic resins;

regols~~- thermosetting resins, which are converted during heating or
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lengthy storage into a non-soluble infusible state., 1In the first stage
YA" (resol) they can be dissolved in alcohol and fused during heating;
in the next stage "B" (resitol) they lose the capability of dissolving,
but keep the ability to fuse during heating; in the fimal stage ''C"
(resite) they become non-soluble and infusible during heating.

The novolacs are hard, brittle, transparent resins which are stroengthened
by the presence of urotropin during heating.

The strengthened resol and novolac resins are resistant to water and
weak acid atmospheres, petroleum and organic solvents; they disintegrate
in an alkali~ atmosphere, Resite and phenoplast possess good dielectric
properties which decrease during humidifying or heating of electro-
industrial components. Characteristics of some phenoplasts are presented
in Table 122, 123 and 124. Polyamides are polymers of linear structure
which contain in their basic chain amide groups; polyamide resins are hard
substances with a high degree of crystallization; they are resistant to
oils, greases and alkalis; they do not dissolve, with rare exceptions, in
aliphatic, aromatic or chlorinated hydrocarbons, but they are not resistant
to phenols, concentrated mineral and organic acids, Characteristics of
polyamide resins are presented in Table 125,

In automobile repair factories they use withdrawal of caprone which
beforehand, they boil, degrease and dry, and also secondary caprone.
The secondary stock meal (VIU UKHP-88-59) supplied to industry does not
llave stable properties and contains up to 107% low-molecular unions.

Powdered polyamides (VIU P~198-60) comes as fine powders: caprone,
P-68 and P-AK7 of two brands A and B, The powders are used for applying
a thin layer of polyamide on metallic surfaces as anti-friction abrasion
resistant toatings, N !

For improving operational properties of polyamides anti-friction
additives are introduced: graphite, talc, barium sulfate, disulfate
of molybdenum,

The filled polyamides are put out under the following brands: P-68,
filled talc--- P-68T10, P-68P20 (MRTU 6-05-1034-66), high-filled P-68T
(T NI1PM P-450-65); polyamide filled with graphite--- P-68G (TU NIIPM
P-422-65) ; polyamide, filled with molybdenum disulfide- --- P-68DML.5
(TU NIIPM P-472-66); caprone, filled with colloidal graphite-~- K~Gl0
(TU NIIPM P-455-65).

Besides the brands enumerated the following filled polyamides are also
produced: P-68Ba5 (with BaSO4); K-T5 and K-T1l0 (caproue with talc);
K-DM1.5 (caprone with MoS2); K-Bal0 (caprone with BaSO); P-AK7T10,
P-AK7T20, P-AK7T40 (polyamide P-AK? with various contents of talc);
P-AK7L' 5 (polyamide P-AK7 with MoS2).

Polyvinylchloride (PVKH), a thermophastic material obtained by
polymerization of vinylcliloride, is a white fine powder, soluble in
dichloroethane, cyclohexanon, dioxane, methylene chloride and others,
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swells in acetone, benzene and is not soluble in water, alcohol and

gasoline, PVKH is a chemical resistant material at a temperature up to

600C it is resistant to salt solutions, many acids and oxidation., At

20°C the polymer is resistant to concentrated solutions of sulfuric and hydro-
chloric acid and to dilute nitric acid.

PVKH can be worked by various methods: vacuum forming, punching,
drilling, milling, planing, polishing, engraving, gluing, welding and others,
Depending on the method of working, one can turn the PVKH into rigid
plastic (non-elastic polyvinylchloride), soft plastic (plasticized PVKH),
porous plastic, very soft plastic (formoplast and hydroplast) and so forth.

When heating higher than 140°C thermo-disintegration of the PVKH
occurs because of the generation of gaseous hydrogen chloride. PVKH also
decomposes in light,

Polyvinylchloride is supplied to industry in a white powder by suspension
(MRTU 6-01-9-65) and latex method (MRTU 6-01-62), Rigid materials on a
PVKH base do not contain plasticizers in their composition and are obtained
by mixing a PVKH powder with stabilizers and fillers.

Properties of ripid plastics on a non-elastic PVKH base:

Yield point, kg (force)/cmZ:

Under cOmpressiOﬂ e & o ¢ ¢ 4+ & 6 ¢ * ¢ e o 0 » 800-1000
Under Static bending e ¢ e ¢ e o e ¢ > a o s o 1000"'1200
During tWisting o o o o o o o o o o o o 0 0 oo o 470

Modulus of elasticity during
stretching, kg (force)/cm2 e vt b e e e e s up to 40,000
Specific impact strength,
kg (force) . emfem . . . . . . .

Withopt cutting + o ¢ v ¢ v ¢ o v ope o 0 o v up to 150 g
With cutting o o o o o ¢ o sc0 o o ¢ o o o o o 7-10
Relative elongation during tearing, % . « + o . 10-50
Brinell hardness, kg (force)/mm2 e e v s e e 15-1¢6
Heat resistance, ©C . v ¢ ¢« v ¢ ¢ o+ o o o « o 70-90
Specific heat capacity, cal/hr « degr, . . . . 0.2-0.63
Coefficient of heat conductivity,

keal/m » hr « O |, . . . . . . 4 0 0 s e 0.13-0.14

e

Coefficient of thermal disintegration, ©7%:
Li-near * . . * . L] L ] L] L] * L] L] L] *
Volume . * . ) . [ ] . (] . ] * L] . . L]

6+107°-10+10"3
3.107%-4.10"4

Frost resistance, OC . . « « ¢ v ¢ 4 o o o o & to ~10
Specific electric resistance . . « ¢ o o « o &

Surface, ohm . ¢ & ¢ ¢« ¢ o o o ¢ ¢ o o & o o @

Dielectric permeability . . « ¢+ ¢« ¢ ¢ o ¢ ¢ o &

At SO RErtZ o o v o o o o o ¢ o o o o o o o o o 4

At 10 hertz . o o & o o o o o o o o e o 0 o 3.13.4
Tangent of the angle of dielectric loss' o 0 e

At 50 hertz o o o ¢ o ¢ o o o ¢ ¢ o o o o s o » 0.02
At 10 hertz o o o o o o o o o ¢ o o o o o o « » 0.5-0,018

Electrical strength, kKV/mm . . « o ¢ o ¢ &« o & 45
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A typical etample of a rigid material is vinylplast obtained from
non-plasticized PVKH to which stabilizers and oiling substances are added;
the composition is thoroughly mixed and then subjected to plasticizing in
cylinders, calenders or extruded at 160-180°C,

Vinylplast is produced in film (MRTU 6-05-1025-66), sheets (MRTU
6-11-2-64, GOST 9639-61), pipe, rods and section pieces (TU MKHP 4251-54),
welding rods or welding vinylplast (STU 30-123G7-62), The strength
properties of vinylplast change with time and to an even greater degree
with a change of temperature. Vinylplast is very sensitive to cutting.

Plasticized resins, soft (elastic) at ordinary temperatures of plastics
on a base of PVKH, are obtained by introducing into the PVKH special
organic high~boiling liquids-~-- plasticizers. With an increased content
of plasticizer in the composition, the strength of the plasticized resin
decreases and the relative elongation during stretching increzses. The
dielectric properties of PVKH are worse with an increase in the content of
plasticizer,

Polystyrene is obtained by polymerizing monomer-styrene.

Polystyrene possesses exceptionally high water resistance, dielectric
properties, alkali and acid resistance to all acids, including hydrofluoric
acid,

A disadvantage of polystyvene is its rigidity, tendency to form
cracks during aging, low heat resistance, poor strength, combustibility
poor resistance to benzene,

Block polystyrene is supplied according to GOST 9440-60 in granular
form in two brands: D--- for electrical insulation producte and T for
industrial purposes and widely used products,

Copolymerization of styrene with methylm%thacrylate gives a
product which possesses propertics of both the styrene and the
methylmethacrylate, It is very elastic, has high heat resistance, is not
affected by benzine or oil, Such a copolymer is produced under the
trademark MS (TU MKHP 240-60). The copolymer MSN (MRTU €-05-960-65) is
a tri-component copolymer of styrene, methylmethacrylate and a
acrylonitrile; is supplied in granular form and has two brands, A and B.
The distinguishing properties of products MSN copolymers are good
weather resistance, low water absorption, resistance to benzine and oily
lubricants. Copolymer MSN is used for making visors, non=-ferrous light
signals, parking lights and so forth,

Copolymers styrene with acrylonitrile SN is produced under several
trademarks: SN-10, SN-15, SN-20, SN-Z8. Industry puts out non-plasticized
(SN-20, SN-28) and plasticized (SN-20P, SN-28P) copolymers dyed during
granulation or non-colored, They make storage tanks and sight glass
from the non-plasticized polymers,

If butadiene nitrile rubber SKN is added to finish copolymer SN-20
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or SN-28 and if mechanical-chemical grafting of one pclymer to the other
is done, then one obtains impact resistant material SNP. Several brands

of SNP have been worked out which are distinguished by high strength
(SNP-0, SNP-1, SNP-2, SNP-3, SNP-4, SNP-5). SNP-2 material is resistant to
benzine, to oil, and to sea and salt water. Properties of polystyrene are
preseated in Table 126,

Polyethylene is a high-molecular product of polymerization of ethylene.
The macro-molecules of polyethylene have a linear structure with a small
number of lateral branches., Polyethylene is a crystalline polymer at a
temperature about 200C. The degree of its crystallization reaches 55-92%
(depending on the production method).

Three types of polyethylene have industrial use: 1low densjity
polyethylene obtained under high pressure--- 1500 kg (force)/cm® (high
pressure polyethylene VD); polgethylene obtained under average pressure~=-
approximately 50 kg (force)/cm* (average pressure polyethylene SD), and
high density polyethylene obtained under low pressure-=- 5-6 kg (force)/cm2
(low pressure polyethylene ND). Polyethylene VD is produced according to
MRTU 6-05-889-66 in several brands., The crystallization of the polymer
decreases with an increase in temperature and when a temperature is higher
than the melting point (> 1109C) polyethylene VD becomes amorphous.
Polyethylene VD is a horn-shaped product of a white color produced in
granular form of a poured mass 0,5-0.55 g/cm3. The polyethylene granules
can be natural (white) color or dyed various colors.

Polyethylene ND is produced according to MRTU 6-05-890-66 of several
brands, The large molecular weight and higher degree of crystallization of
polyethylene ND in comparison with polyethylene VD causes an increase in
denzity, mechanical strength, modulus of elasticity under bending and heat
resistance., At a temperature higher than 130°C polyethylene ND becomes
amorphous, A corresponding change in specific volume octurs, The properties
of polyethylene are presented in Table 127,

Polyethylene is supplied in stabilized and non-stabilized form, For
symbols of thermal stability of polyethylene in the brand designation they
add the letter T; for example, P-4015-ET, for stabilizer--- the letter F;
for example, P-2070-PF, An addition of light-stabilizer 5% channel black
is indicated by the addition of the letter S, and 27, by the letter SH.

The properties of the polyethylene at room temperatures practically
do not change under the influence of concentrated acids--- hydrochloric,
sulfuric, hydrofluoric or also solutions of alkalis, Hydrochloric acid
and alkalis do not affect the polyethylene and at even higher temperatures
(up to 60°C); concentrated sulfuric acid at 50°C causes insignificant
change in the polyethylene, concentrated nitric acid at a temperature
greater than 40°C actively disintegrates it, At room temperature,
polyethylene is resistant to mary organic liquids, but swells in hydrocarbons
and their colloidal derivitives. At a temperature higher than 70°C
polyethylene dissolves in benzene, toluene, xylene, decalin, Tetralin,
carbon tetrachloride., During cooling of the solutions, the polyethylene
precipitates out. Water resistance of polyethylene is high: at 20°C
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the weight limit of the quantity of water absorbed for standard samples of
polyethylene of low density is 0.1%, at 35°C it increases to 0.3%, at 50°C---
up to 0.5%, because the water penetrates to a depth of not more than 30-50
micrometers,

During repair of automobiles polyethylene is very widely used in the
form of articles and film, Powdered polyethylene is applied to metal by
gas flame, vortex, vibrational and other methods.

Acrylic plastics are polymers on the base of acrylic and methacrylic acid,
Of these acrylic materials, the sheet (organic glass) is the most widely
known (Table 128),

Illumination engineering organic glass (GOST 9784-61) comes as a non-
plasticized polymethyl methacrylic or its copolymers made murky by special
additives. Light engineering heat resistant organic glass (VIU UKHP 79-58)
comes as a polymethylmethacrylic, plasticized with dimethyl ethylene
glycol and made cloudy with polystyrene, Organic glass (commercial grade)
has types PA, PB, and PV (TU 26-54),

The combination of translucence with high mechanical strangth, lightness
and high impact strength makes these materials especially suitable for
automobile and bus glass and in many other cases where shatterproof glass
is needed.

During repair of automobiles) equipment and industrial equipment
fast hardening compositions are used on a base of derivitives of meth-
acrylic acids.

Self-hardening industrial acrylic AST-T (STU 79-56-KH-62) is a
powder composition: polymethyl methacrylic--- 97%, Zn0~l.5, peroxide of
benzene--- 1,5% and liquid monomer (97% methyl methacrylic, 3% dimethyl
aniline), The powder can be combinedywith various fillers. The ratio of
powder and fluid is 2:1 or 1,5:1, When mixing the powder in a monomer a
mass is obtained which is quickly hardened as a result of the polymerization
of the wonomer with the formation of macromolecules of linear structure,

Styracrylic brand TSH is a thermoplastic polymer consisting of finely
dispersed powder (polymer) and liquid (monomer). The powder is a copolymer
of methyl methacrylic (95%) with styrene (5%) obtained by their combined
polymerization in a 1% peroxide of benzene. The monomer consists of 99%
methyl methacrylic in which is dissolved 1% of dimethyl aniline.

Industrial styracryiic (pearl) is put out according to STU 30-1224-61,
The properties of the strengthened mass TSH and AST-T are presented in
Table 129,

Materials on a base of cellulose esters, The most widely known
polymer material made on a base of crude polymer, cellulose, is celluloid.
A disadvantage of celluloid is its flammabality, therefore it has become
displaced by other less flammable materials on a base of cellulose esters
(etrol) acetyl cellulose, acetobutyr-cellulose and ethyl cellulose etrols.
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Mitrocellulose and plasticizer-camphor are introduced into the
composition of celluloid, In the composition of powdered and granular
etrols, cellulose esters are introduced with plasticizers (dibutylphthalate,
dioctylphthalate and others) with fillers (kaolin, carbon black and others)
and dyes. Etrols are suitable for processing by pressing, extruding and
casting under pressure. Etrols are widely used for making automobile parts:
steering wheels, panels, knobs and so forth.

Basir properties of various etrols on a base of cellulose esters are
presented in Table 130.

Polyurethanes are obtained by combined condensation polymerization of
polyisocyanurins with polyglycols. Polyurethane PU-1 (MRTU 6-M-881-62)
has the widest industrial value; it is processed in articles by a method
of casting under pressure at temperature 176-180°C and possesses high
chemical resistance; rigid and elastic phenopolyurethanes are also made.

Gas filled plastics are divided into two types according to their
structure: cellular-~-- phenoplastic which comes in a hard foam with un-
connected cells, and porous--- poroplastic with connections between its
cells, Phenoplast is used as heat insulators, poroplast for making
automotive seats.

Phenopolyurethane PU-101 has a specific weight of 0.1-0.2 g/dm?,
heat conductivity--- 1,4 - 10-4 cal/sec - cm - °, the stretch yield
point-~~ 9,9-18.1 kg (foxce)/cm2 the yield point under pressure---
5.5-22 kg (force) /cm?. Operating temperature of phenopolyurethanes
is acceptable up to 120°C.

Porolon, a soft porous material obtained during the 1nteract10n of
polyesters W1Lh desiccants. Specific weight~~~ 0.,030-0.30 g/dm , heat
conductivity~-- 1, 12 2,23 cal/sec * cm * 9, yield point during stretchlng-—-
6-10 kg (force)/em?, yield point during compression--- 10-14 kg (force)/cm .
Heat resistance of porolon--- 150°C.

Aminoplastics are pressed materials on a base of urea- or melamine-
formaldehyde resin and also urea-melamine-formaldehyde resins, The fillers
used are cellulose sulfide, cotton cellulose, asbestos, sawdust,

Necessary components of pressed compositions are lubricating and dye
additives--- stearates of calcium ani zinc, stearin, lithopone [a .mixture
of zinc sulfide and barium sulfate] and various dyes. Aminoplastics do not
have any odor, light resistance, and can be dyed in any shade of color and
is absolutely non-toxic.

The main disadvantage of an item made of aminoplastic on a base of urea-
formaldehyde resins is a tendency to crack during operation as a result of
continued chemical reaction and generation of volatile components. Another
disadvantage is high water absorption explained by the small molecular
weight and large particle size. Aminoplastics are made as pressed materials
(of powders and fibrous materials), layered plastics and porous materials,
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Aminoplastic (GOST 9359-60) comes as a pressed material on a base of
urea-formaldehyde resins and cellulose sulfides, They are put out in two
brands:

brand A~-- for transparent articles;
brand B~~-- for non-transparent articles,

In texternal appearance it is a finely dispersed powder dyed to any
shade, without foreign material,

Mipor is a porous material on a base of urea-formaldenyde resins, which
comes as a hard foam of white color with a microcellular structure, Mipor
is attained by mixing urea-formaldehyde resins with phenol-forming (a
detergent mixture of sulfonaphthenic acids) and a catalyst for strengthening
the latter by strengthening the shape, and drying at 30-35°C for three
periods of 24 hourg., They are made in blocks dimensions 0,025 m3, thickness
100 and 200 mm, Heat-resistant Mipor N and MRTU 6-05-1112-68 Mipor are
produced, Mipor must have a volume mass of not more than 20 kg/m3, a
coefficient of heat conductivity--- not more than 0,026 kcal/m . hr . degrees,
humidity not more than 12% and when compressing the material by 207 it must
not disintegrate, Mipor is used as a heat insulating material,

Polycarbonates are thermoplastic polyester resins from esters or acid
chlorides of carbonates and diphenols. Depending on the ratio of components
introduced one can obtain products which vary shaprly in structure and melting
point (in limits from 180-300°C), They are distinguished by stability
of measurements in a wide range of temperature, from -120 to +140°C, high
specific impact strength close to a temperature of -100°C, high electrical
insulating and mechanical properties, high heat-resistance, atmosphere
resistance and moisture resistance, resistance to oxidizing atmospheres at
high temperatures, Polycarbonates are soluble in keton esters, chlorinate?

hydrocarbons. They are optica11§ transparent, !

Polycarbonate diflon (TU-262-63) is a product of poly-condensation of
difonilolpropane and phosgene; its external aspect is a white powder or
granules of light yellow to dark brown color,

In machine building one can make various types of housings and brackets,
gear and knuckle mechanisms and so forth,

Polyformaldehyde (polyoxymethylene) is a product of polymerization of
formaldehyde or its trimer-trioxide. 1In external form it is a white powder
which after processing has a color of ivory with mother of pearl tones, and
is easily dyed,

Polyformaldehyde is a thermoplastic material with a high degree of
crystallization and possesses high chemical resistance; it is produced
according to MRTU 6-05-1018-66, Polyformaldehyde is used in machine
construction for making sleeves and sliding bearing bushes, gears and
other components,
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Polyfluoroethylene resins are polymers of fluoro-producing ethylenes,
They are mainly crystalline polymers; in comparison with other polymers they
crystallize relatively slowly,

Polytetrafluoroethylene [same as teflon] is a tetrafluoroethylene
polymer; it is a friable fibrous powder formed by pressing flat cakes,
caked at 360-380°C in a solid non-porous mass of white or gray color, is
slightly translucent with a slippery surface,

Polytetrafluoroethylene (teflon) is produced according to GOST 10007-62
and is the most chemically resistant of all known materials--- plastics,
metals, glass, lacquers and alloys. Acids, oxides, alkalis, solvents
do not affect it,.

Polytetrafluoroethylene is used for making bearings and for electrical
insulation £ilm,

Polychlorotrifluoroethylene-3 and 3M are used mainly in suspension,
designated for applying as an anti-corrosion coating.

The properties of aminoplastics, polycarbonates, polyformaldehydes and
polytetrafluoroethylenes are presented in Table 131.
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3RANDS, COMPOSITION, AND DESIGNATION OF PHENOPLASTICS
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Key for Talle 122: 1., Symbols and brand of material; 2, GOST
or industrial specification; 3, Composition; 4., Designation;
5. Molding powder; K-15-2; K-17-2; K~20~2; K~119-2; K-15-2TSO;
K-15-2TSS; X-17-2TSO; K-17-2TSS; K-20-2TSO; K-20-2TSS; K-18-2;
K-18~-2M; K-18-2TSO; K-18-2TSS; 6. GOST 5689-66; 7. Novolacs
(soluble phenol-formaldehyde resin), sawdust, hexamethylenetetra-
mine, dye, lubricating substances; 8, Parts for general
industrialization; 9., K-18-37; K-214-43; K214 43T; K-2-43;
K-2-43T; 10. VTU 35-KHP-587-65, GOST 5689-66, VTU P-70-61,

VITU P-70-62; 1l1. Novolacs, sawdust, or a mixture of organic

and mineral filler, hexamethylenetetramine lubricating substances;
12, Parts of the electrical system of tractors; 13, Binding
(pulverized bakelite): PB; PB-104; 14, GOST 3552-63, MRTU
6-05-937-64; 15. Finely ground novolacs with urotropin

(7.4%); 16. Abrasive discs and sandpaper sheets; 17. Molding
powder FKP-1; 18. GOST 5689~60 (MRTU 6-05-1093-67); 19. Novolacs,
modified with caoutchouc, organic or mineral filler, dye,
hardening agent, lubricating substances; 20. Impact resistant
components; 21, Molding powder: phenolite-1 (K-17-23;

K-18-23; K-20-23); 22, GOST 5689-66; 23, Phenol-formaldehyde
resins, modified with polyvinyl chloride; organic filler,
hardener (hexamethylenetetramine), dye, lubricating substances;
24, Components resistant to the effect of humidity and

chemical solutions (covers and plugs of storage batteries and
others); 25. Natural fibers (molding material); 26. GOST
5689-66; 27. Cellulose (cotton) fiber, impregnated with

resols, talc, lime or calcined magnesium, lubricating substances;
28. Switches, flanges, handles, brackets, gears; 29. Molding
material AT-4; 30 GOST 10087-62; 31. Fiber glass impregnated
with modifier phenolformaldehyde resins; 32. Rotor of the
filter for centrifugal cleaning of the engine oil; 33. Hardened paper
of sheet electrical inMdustry; 34. GOST 2718-66; 35. Test
sulfate paper of phenol-cresol-, xylene-formaldehyde resins

or their mixtures; 36. Electrical equipment components;

37. Glass-textolite KAST, KAST-R and KAST-V; 38, GOST 10292-62;
39, Layered plastic on a base of fiber glass brand T and
reinforced fiber glass impregnated with a modifier of phenol-
formaldehyde resins; 40. Structural components; 4l. Textolite
PTK, PT-1, PT; 42, $OST 5-52; 43, Cotton fabric impregnated
with resol phenol-cresol- or Xylene-formaldehyde resin;

44, Structural and electrical engineering parts; 45, Phenol-
formaldehyde resins; &6, GOST 2230-43; 47, An alcohol
solution of novolac resins; 48, Lacquer, mastic and so forth;
49, Material for gas flame spraying: 50, NFN-12; 51, MRTU
6-05-1129-68; 52, Polyvinylbutyryl resin (54%), phenol-
formaldehyde (21%), graphite (23%), urtropin; 53. Coating on
components, covering dents in cabins, bndies and trim of
automobiles
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Key for Table 123: 1, Brand; 2. Density kg /m3 not more thanj;
3. Specific impact strength, kg (force) ° cm/cmz, not less

than; 4. Yield point, kg (force)/cmz; 5. During static
bending; 6. During compression; Z. Buring stretching;

8. Brinell hardness kg (force)/mm“; 9., Heat resistance
according to Martens, °C, not less than; 10. Water absorption
for 24 hours, mg, not more than; 11, O0il resistance for 24
hours, %; 12.Gasoline resistance for 24 hours, %; 13. K-18
(17, 15, 20)-2 7SO and TSS K~-17 (15, 20, 118, 119)-2; 14, K-18 -2;
15. K-18-37; 16. K-214-43; K-214-43T; 17, K-2-43, K-2-43T;
18. FKp-1; 19, K17 (18, 20)-23 (phenolite-1); 20, Voloknite
(fibrous); 21. K-6; 22, AG-4 brand V; 23, AG-4 brand S;

24, Textolite PT, PTK; 25, Glass textolite KAST; 26,

brand A and; 27. mg/dm?; 28. g/dm?,

* V g/dm?,
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THE THERMAL, PHYSICAL AND ELECTRICAL

PROPERTIES OF PHENOPLASTICS
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Key for Table 124: 1, Brand; 2, Thermal-physical
properties; 3, Coefficient of linear disintegration X 107
degrees”l; 4. Coefficient of heat conductivity kcal/m X

hr + degrees; 5. Heat capacity, kg/degrees; 6. Coefficient
of temperature conductivity, X 105, m“/hr; 7. Electrical
properties; 8. Specific electrical resistance; 9. Surface,
ohm, not less than; 10, Volume, ohm * cm, not less than;

11. Electrical strength, kV/mm, not less than; 12, Tangent
of the angle of dielectric loss at 50 hertz; 13, Dielectric
penetrability at 50 hertz; 4. K-15-2, K-20-2, K-18-2;

15. K-18-37; 16. K-214-43; 17. FKP-1l; 18. Phenolite-l;
19, Voloknite; 20. K-6; 21, AG-4 brand V; 22, AG-4
brand S; 23, Textolite PT, PTK; 24. Glass textolite KAST;
25, Hardened paper of brands A and B,
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15

16

TABLE 125,

PROPERTIES OF POLYAMIDES

Kaupo

oxndatean f1 6§ 1. AK7 Kanpan now B | M1-5481 1114
i 2 3 § 5 G | 1
8 ilaotuocrn, xefmd . 1100 1 140 1130 1160 1120] 110
9  [lpeaeanpounocry, A[‘/c,u'-‘
10 npu pacramenud . . .| 450—500] Ni0--730/ 550—700] 901—950 3285- 4§{|i-
5
1t + CKATHR . . . . .| 700—900) 900~ 850— | 1200— | - -
1100 1000 1250
12 »  craTuucexoM warnGe| 800-—-900; 1000— | 900— | 12060— | 180~ 280--
1200 1000 1500 190 | 3%
13 Moayas  ynpyrocts api
pacrsikenun, &lfem® . o L] 11000—| 15000—| 8000— | 20600—] 34001 SLL)
12000 | 16000 | .10000 | 23100
14 Yneanuan yaapuan  vi3-
woctb, Kl -cmfoem? 1001200 130—180 10N .1om taf ton -
OriocuTenutoe ynnunelme .
api paspune, % . . .. 100 100 100150 20 | 350|300~
400 | 350
Tncp’lOC‘l‘b no Bpuneano,
ACIHME « v v v o v e v o o] 10—15) 15—18| 10—12| 2025 3,85—- 455-
4! ’
17 jewncpatypa  anapachus,
Cooe e s .o o] 213—220] 240—243] 210218 - 150—1 168—
160 { 175
18  reasoctodikoctb, °Ci
%9 du BuRY o4 . o 195—205] 205 1902000 — 18587 115
0 no Mameney . . . . .f 55—60 | 55660 | 55-60 - — -
Koatcens Tennonpo
21 mnuoc;lu. KXGAM-Y4-2pQ0 0,2 0,2 —_ _ — -
0,18 0,22
l |z | oa | oo | s el
23 Yaeashan  TENAOCMKOCTD, _ _ N
Kxaalkaepad o . v el 40 510,4—0,5
23 Kosfnputuent TepMutCCKo- .
fo .'umcl'moro pacmupennsa, 1.10"5] 10.10~5%| 8.10~5 -- el
gpad=t 120008121075~ 10. 107
24 Boxonorsomenne npu - K-
WNeNitl B BOXe B Tevenne
L T 1,1 3,1 3,5 - —_— -
25 M.mumanbuoc Bo0M0r0-
Wetie, 50 v 0 0 00 oo of 3,3 8,9 10—11 6—7 12 | 12
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Key for Table 125: 1, 1Indicators; 2. P-68; 3. P-AK7;

4, Caprone; 5. Caprolone V; 6. P-548; 7. P-54;

8. Density, kg/m3; 9, Yield point, kg (force)/cm“;

10. During stretching; 11, During compression; 12, Under
static bending; 13. Modulus of elasticity during stretching,
kg (force)/cmé; 14, Specific impact strength, kg (force) -
cem/cm2; 15. Relative elongation during tearing, %;

16, Brinell hardness, kg (force)/mmz; 17. Melting point,
OC; 18. Temperature resistance, oC; 19. Vicat; 20. Martens;
21, Coefficient of heat conductivity, kcal « m . hr ¢« degrees;
22, Specific temperature capacity, kcal/kg °* degrees;

23. Coefficient of thermal linear disintegration, degreesl;
24, Water absorption during boiling in water for one hour,

%; 25. Maximum water absorption, %.

=244 -




TABLE 126, PROPERTIES OF POLYSTYROLS

Gaouuni 8 Conoanmepit l?;»l}::l’l)x?m
(Toxkaaarean conoai- ORI
nep Cli-20 CH-2% MC MClI poa CIH1-2
1 2 3 A 5 | ¢ 7
g [laotitocth, Kefa® . 11088(-)— 1040 1040 1140 1120 1140
10 incaea apounacTty,
KI'fem®: .
1% RPN PACTSIRCHIN 350 49 6520 - - 400
1 s CTATHHCCKOM
narnhe oL . v . - 1000 1000= | 950— 1200 G900
1100 1000

13 Maiyis  yupyroetit .

apat wsinbe, &l 7ea® L 27000 | 27000 | 34¢00 | 22000 | 23¢60 | 21000
M wabnas yaapnas ]

BIBAOCT, A Ctfbam a =gy ) 28=20 | 20—¢2 15 22 4650

15 Qisrocnteanior  ya-

JIHCIBE  UPH PA3phl-

Be, Yo L e 1,5 1,7 2,2 2,0 2,5 12— 15

16 1pepincty no Bpu-

weacko, Alew® L o] =1 17 18 16—=17 16—18 i2

17 Tunoctutikoeth, °C

18 o Buxa . . . ) 190—=105 113 16 102 | 103~1061 90 -93
. Mapremey . | 78 85 90—93 75 6 74

219 Kon§ dimens  10p-
Opimecanto Mmineitnoro .
pacnnpenus, epad=! | 8.1077 9,5.107%19,5.10 =% 17,107 7= !6. 10~%—{ 8,6. 10~ §
8.10™° | 8.10™" |
21 Bepxuwii apepea pa-
Gounx 1eameparyp, "Gl 60-65 § 7075 S0 G0 ¢o 65=170

22 ¥Yrenutoe 9aCKTpH-
yecwae  CONpoTHBAR-
uite:

23" nosepxuoctioc,
L I 0 1 1 IR {11 1.1015 1. 1018 l-ll()"l;- 1. 10t
<10

24 obvemioe, oacatf LoI0Y7 | L.1018 | B.10M | L.1000 | L1.ig0 | 1L10M
Jlusaekrpnueckan

25 nponntacyocib:

apu 190 oy .. L) 2,6—2,6] 2,8 2,7 2,9-3,0 3,3

39 —_ 2,8 2,7-3,0! 2,9-3,2| 3,3-3,5

28  daekrpicckan

upowioCtL, Kojmm 25 25 24 24 22 2
29 “lanrenc yraa an-
SAKTPIMILCKIX NOTCPL .
apu 0% ey o o, o 20107 = 15,1073 —[7. 1073 —(2.10~2~] 2.10=2 | |.10~2
3007 | 610~} osaie?

2,8-2,6
» 100 L, 2,8-2,9
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Key to Table 126: 1, Indicators; 2, Block copolymer;

3. SN-20; 4, SN-8; 5. MS; 6. MSN; 7. Impact strength
of polystyrol SNP-2; 8. Copolymers; 9. Density, kg/m3;

10. Yield point, kg (force)/cm“; 1l. During stretching;

12, During static bending; 13. Modulus of elasticity during
bending, kg (force)/cmz; 14, Specific impact strength,

kg (force) cm/cmz; 15. Relative elongation, tensile, %;

16, Brinell hardness, kg (force)/cm?; 17. Heat resistance,
O°c: 18, vikat; 19, Martens; 20. Coefficient of thermal
linear disintegration, degrees~l; 21, Upper limit of
operating temperature, °C; 2. Specific electrical resistance:
23, Surface, ohm; 24. Volume, ohm < cm; 25, Dielectric
penetrabilaty; 26. At 103 hertz; 27. At 106 hertz;

28, Dielectric stren§th,kV/mm; 29. Tangent of the angle of
dielectric loss at 10° hertz.
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Key:

3,
S.
7.

kg (force)/cm2;

TABLE 127,

PROPERTIES OF POLYETHYLENE

f . ] 4
1 Cloxssarens onuoruacn | Bamtemuaes | foaugyuaen
ZMOTIIOCTH) ',; anoynocIn)
S MonekyAnpHUl BEC . 4 v 4 e 0 o0 . 1 000— 70 00— €0 600—
45000 400 (00 400 000

6 Crenens Kpucraannuuoctd, % . . o o 53—67 80--90 86—93

7 Hrnotuocth, k2/s3 . . .« . . . 918925 945—955 960—970

8 Mojtyaus ynpyroern npn narsde, ;c[‘/«:,u2 1500--2 500 | 5500—8 0608 660—10 500

9 Ilpeiea TeKyuecTH npm  pacTmKCHKH,

kClem* . o 00000000 90—100 220—-260 250—300
10 [llpenea npounocrst, «l/cs™s
11  npw pacTameHmy . . . . 4. 4 o o 120—160 220320 270330
12 y maruGe ., ..., .. e s v e oo 120=170 200—350 250-400
13 (huocntcnbuoe yAMIICHIC 0pH Pa3ph-

BC, 0 i e e e e e 150—160 400800 400-—-900
]_4 lbwlln\l\,lb “wo Lr.n.tuuh\), 3 [/vIM2 . v 1,4-—2,5 4,5—.’).8 ."),ii—(},;')
15 Tesneparypa naasacuns, °C , . . . .| 105—108 120—125 127—130
16 ¥Yaeavnan TennocMKoCTb, Kas/e.2pad 0,50—0,68 0,55 0,53—0,58
17 Tennoctoitkocts no Metoay HWHWMM, °CY  108—110 120—128 128—133
18 Koadpnunenr 'rep\uwcm\oro pactuupe-

ung, epad=
19 " auncinoro b unteppane or 0 no

°C v ... .p. ce e e o] 2,2:0070— - 2,2.10~ —
5,5.10™* 5,5.10~%
c6vemitoro B Hutepnane or S0 po
20 W0SC . v v v v u s p e e 8,710 = b 4107 ] 6,7.107—
16,5.10-% | (20°C) | 16,5.10~*
Moposoctoiikocth (Temneparypa xpyn- 28
21!\0\3‘“3. C v e p ‘y[? . .p?' .| Huse —70 | Hike —70 —70
22 Ypeapude o6remnoc  SACKTpUtCCKOC .

CONPOTUBACHUR, OMCH o v v v o v o 4 s 1017 1087 1077
23 [usnekTpuucckas NpONMIACMOCTL TpH

L 2,2—~2,3 2,1—2,4 2,3

@ldivnt yrud Al lwvaipiitvenea H0Icpo
24npu jod T e T e | 2eomt= | 2ei0mi—
3.10—1 5.10~4 110~
25 aeripieckan UPOUNOCTL, Kol i i
26 npo mmuuue oOpasua l MAL . 45—60 46—00 43~
27 v > 2 » L ,..1 28-36 28—36 2931
Reproduced from
best available copy.
1, Indicators; 2. Polyethylene VD (low density);

Polyethylene ND (high density)
Molecular weight .
Density, kg/m°; 8,

9.

N

15.

Polyethylene SD;
Degree of crystallizationm,
Modulus of elasticity during bsnd1ng,
Tensile yield point, kg (force)/cm®;
During stretching;
Relative elongation during tearing,
Melting

%

10. Yield point, kg (force)/ecm?; 11.

12, During bending; 13,

%; 14, Brinell hardness, kg (force) /mm?;

point, °C; 16. Specific heat capacity, cal/g - degrees;
17. Heat resistance according to a method of NIIPP, °C;
18. Coefficient of thermal expansion, degrees“lz

in an interval from (-100°C;
50-100°C;

o,
23,

20,
21,
22,

19,

Lineax

Volume in an interval of

hertz;
hertz;

-247-

24,
25,

Frost resistance (temperature of brittleness)
Specific volume electrical resistance, ohm * c¢m;
Dielectric penetrability at 1 6
the angle of dielectric loss at 10

Tangent of
Dielectric




Key for Table 127, con't: strength, kV/mm: 26, When
thickness of the sample is 1 mm; 27, When thickness of
the sample is 2 mm; 28, Below,.

TABLE 128, OBTAINING ORGANIC GLASS

1 MapKa 2 NMonyucuue
3 CO-95, 'OCT 10667—63; 4 ToqusernaveTakpuaar, BAACTHPHILPC-
COM-90, MPTY 6-01-51--66; BaunLi MGy THI PrasaToM
COJl, MPTY 6-01-47—065
5 CO-120, FOCT 10667—63; 6 Heanactudsunnosannuil BOJUMOTIA-
Cr-1.110, MPTY 6-01.51—66; METAKpIIaAT ¢ KOGADKOI eHHACHNNUIAM %
CT-1, MPTY 6.01-47—65
7 CO-140, TOCT 10G67-63; 8 Cononuvep ua ocHOBE METHAMETAKDH
2.55.133, MPTV 6-01.51—66; JaTa
2:55, MPPTY 0.01-47--65
g T-235, CTY 12:10-86—40 10 Conoauvep ma 0CHOBE  METHIMETAKPIH
Aird ¢ A004BROI TepMOCTAGHANINpYIONte
ro KOMAGUENTA

Key: 1, Brand; 2, Product; 3. S0-95, GOST 10667-63;
SOL-90, MRTU 6-01-51-66; SOL, MRTU 6-01-47-65; 4. Poly-
methylmethacrylate, plasticized dibutylphthalate; 5. S0~

120, GOST 10667-63; ST-1-110, MRTU 6-01-51-66; ST-1,

MRTU 6-01-47-65; 6., Non-plasticized polymethylmethacrylate
with an additive of phenolsalicylite; 7. C€O-14, GOST

10667-63; 2-55-133, MRTU 6-01-51-66; 2-55, MRTU 6-01-47-G65;

3. A copolymer on a base of methylmethacrylate; 9. T-2-35,
STU 12-10-86-60; 10. Copolymer on a base of methylmethacrylate
with an additive of a thermally stabllized component,
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TABLE 129,

PROPERTIES OF STRENGTHENED COMPOUND

AST T AND TSH

1 Hokasarean 2 T 3 ACT.T
4 [aornocts, we/M® . . .. .. . e 1200 1140—1180
5 Mpeaen upouncern, sl jen* ‘
9 npi warube . .. . e e s 700—800 800—1200
YOCKATHH 4 . . v e . ‘e 1000--1200 1200—1600
8 4 pachuKemmn . ... .. ... - 600 450500
9 ¥aenwuan yaapnas swaxoets, al-cufesd 1215 8—12
10 Toepaoers mo Bpuneamo, xljun® . ., .. 12—15 13—19
11 Tennoctofikoets no Maprency. °C . . . . . 100 90
12 Kospduumenr 1pemus . . PIERERE . 0, 14—=0, 16 —
13 Bononorsomenme 3a 24 a4 Y% . ... ..., 0,21 0,14
14 VYcaaka nocae otpepsaennst, 56 . .. ... 0,2—0,3 0,4—0,6
Key: 1. Indicators; 2. TSH; 3. AST-T; 4. Density,
kg/m3; 5. Yield point, kg (force)/cm?; 6. During bending;
7. During compression; 8. During stretching; 9, Specific

impact strength, kg (force) - cm/emé;

kg (force) /mm2; 11,
12, Coefficient of friction;
hours, %; 14,

13,

-249~

10.

Brinell hardness,
Martens heat resistance, ©C;

Water absorption for 24
Shrinkage after hardening, %.




TABLE 130, PROPERTIES OF ETROLS

5 dtpoant
Moxasarean Auernanea- | rwaveamo. | Ancr06yTH-
PaTienslonos-
nwaozsh noanudi wali
1 2 3 4
6 llnoTnoers, werlm” Lo oL oL . . 1 400 1070—1080] 15001230
7 Ycaaxa npeccobannwx maneanit, % . . 0,9 Oo 1 0,9
8 (penen uponnocti, & [cmd:
G npi PACTAMEHHH . . . ., .4 .. 260—400 140~630 175470
YOOKATHH « v v v v e e e 500575 | 3001000 ] 525—13590
1%? > oM3THOE . . L . e e e s 450~500 250 140910
Or1nocurensiioe yaaHIENC npi paspul-
e, I‘,"G “. .b. . .y ....... p' pp . 7—15 5—40 40~—-80
13y zesunan yrapnan paskocts, K esfen?|  15--35 20 4080
14 Monyas ynpyroct upm pacrmienmt,
i - 2(2)()085- 7000—-24 000} 4 00014 000
5 0
15 ‘Tenacemrocrts, Kaafecepad . . . . . . 0,36 0,320,446 0,44
Tennocrofirocts o Maprency, °C . 15 3540 15—60
17 Tennonposoanoctb, Kaa/cex-cx:2padx
x 10~ C e e e e e e 3,387 | 3,8-6,3 4,5-17,8
1 e | 3| P
18¥neavnoe nopepxuocruoe conpoTHsae-
HEG, OM v v v v v i s v e v e e e L. on— 141013 —
19 1.101¢ 1.10%3
Yaeavioe o6vemuoe conpornpachue,
OMeCH « . . ... e e S I P (11 7108 I 101
8. 103 1. [o13
2039aekrpuueckan NIPONHOCTD, KG[MA 10~~13,5 21,5 10— 16
2] Taurenc yraa AuanekTPHUCCKHX NOTEPD
npu uactore 102y ., ., . . v el 0,01—0,1 0,026 { 0,01—0,05
22 Pexuy auTva noa nasiacnnes: ' ‘
23 Temneparypa, °C . ., , ., e 200—-220 190-220 180~200
24 YyReMbuoe aasaenmwe, klfem® .. . .| 800—2000 | 800—2 000 800—2 00
Key: 1. Indicators; 2. Acetylcellulose; 3. Ethyl-
cellulose; 4. Acetylbutyratecellulose; 5. Etrols;
6. Density, kg/m?; 7, Shrinkage of molded product, %;
8. Yield point, kg (force)/cm?; 9, During stretching;
10, During compression; 11. During bending; 12, Relative
elongation during tearing, %; 13. Specific impact strength,

kg (force) - cm/cm?; 14,
stretching, kg (force)/cmz; 15.
16, Heat resistance, Martenz, °c;
cal/sec + cm - degrees X 107%; 18,
resistance, ohm; 19,
20, Dielectric strength, kV/mm; 21,
dielectric loss with frequency 106 hertz;
casting under pressure: 23,
pressure, kg (force)/cm?,

17.

22,

Temperature, °C; 24,
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Modulus of elasticity during

Heat capacity, cal/g * degrees;
Heat conductivity,
Specific surface

Specific volume resistance, ohm + cm;
Tangent of the angl. of
Procedure of
Specific




TABLE 131, PROPERTIES OF PLASTICS
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Key for Table 131: 1. Designation of indicators; 2. Amino-
plastics; 3. Polycarbonates (diflon); 4. Po}yformaldehyde;
5. Polytetrafluorocethylene; 6. Density, kg/m”; 7. Yield
point, kg (force)/cm?: 8. During stretching; 9. During
compression; 10, During bending; 11, Modulus of elasticity
during stretching, kg (force)/em®; 12. Specific impact strength
without cutting, kg . em/em“; 13, Brinell hardness, kg
(force)/mmz; 14, Relative elongation during tearing, %;

15. Specific volume resistance, ohm * cm; 16, Martens heat
resistance, °C; 17, Vikat heat resistance, ©°C; 18. During
bending.
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CHAPTER VIiI. RESIN MATERIALS

§ 1, Properties of Caoutchouecs and Resins

Resin products are widely used in automobiles, answering varied
requirements ja relation to heat resistance, frost resistance, chemical
resistance, hardness, plasticity, elasticity, Natural (NK) or synthetic
(SK) caoutchouc is the raw material for resins, Caoutchouc is not used in
its original state for parts because of its high plasticity.

The process of turning plastic caoutchouc into an elastic resin calls
for vulcanization, which is a process of cross-linking linear macro-molecules
in a sparsely latticed structure, Sulfur, thiuram, diphenylguanidine,
diazonium compound are used as vulcanizing agents and vulcanization accelerants
Fillers (chalk, talc, zinc oxide, silicon oxide, magnesium carbonate, carbon
black) are introduced into the composition of resin mixtures (raw resins)
along with caoutchouc and vulcanizing agents; stabilizers, softeners,
inhibitors of sub-vulcanization and other special ingredients are also
added, A vulcanized resin mixture results in vulcanized rubber or resin,

Properties of the resin are determined by the type of caoutchouc used.

Isoprenes (SKI), butadiene styrols (SKS), butadiene methyl styrols
(SKMS), butyl rubber, divinyl rubber (SKD) are the main SK types used for
production of tires; sometimes sodium butadiene rubber SKB and chloro-
prene rubber (nyrite) are sometimes used for tires., Resins on an NK
base are distinguished by high tensile strength ( 2 230 kg (force)/cmz)
and resistance to wear, high frost resistance, plasticity. Raw resin with
an NP base possesses a good capability to adhere; NP surpases all SK
in this,

The elastic properties of SNI and SNI-3 are better than all other SK
and are practically on a par with NP; but resin mixtures which contain SKI
and SKI-3 possess less ability to adhere and poorer industrial properties
than a mixture on an NK base,

Resins on a base of SKS are distinguished by a high magnitude of
tensile strength and resistance to wear, The mechanical properties depend
on the content of styrol in the raw rubber: with an increased amount, rigidity
increases and the elasticity of the resin decreases. Resins SKS swell in
patroleum oils and non-polar solvents., Heat resistance is up to 80-100°C.
Adhesive capability of the raw resin is not satisfactory, Caoutchouc
SKS-30ARKM (30--- content of styrol in %, ARKM--- shows the conditions of
polymerization less) has a wide use. SKS and SKMS are the most widely used
raw rubbers in tire preduction,

In recent years output is based on divinylmethylstyrol SKMS-30ARKM-15
and divinylstyrol SKS-30ARKM-15 (GOST 11138-65) raw rubbers, which surpass
other butadiene styrol rubbers in elasticity, strength of cord and other
properties,
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Resins on a butyl rubber base possess good resistance to the
atmosphere, increased heat resistance (up to 120°C), are not penetrated by
gases and have sufficiently high mechanical strength, resistance to the
effect of oxygen and ozonization in the atmosphere. This essentially
determines its use for making innertubes, hermetically sealed layers of
tubeless tires and boiling rooms, Butyl rubber mixes poorly with other
caoutchoucs and vulcanizes more slowly.

Resins on an SKB base, in comparison with NK resins, have less strength,
elasticity, frost resistance, but have greater heat resistance, Raw SKB
resin possesses low adhesion capability. Resins made from SKB have low
abrasion resistance.

Resins on an SKD base have elasticity close to that of resins on an
NK base, and surpass them in abrasion resistance, frost resistance, and
lower heat generation, but are not as good in resistance to shredding and
peeling (chipping) of the treads. Divinyl rubber is the best caoutchouc
for making tires, Resins on a nyrite base are distinguished by high
mechanical strength, increased heat resistance (up to +120°C), low frost
resistance (to -459C), high resistance to the atmosphere. They swell
slightly in petroleum oils, gasoline, kerosene. Adhesive capability of
resin mixtures is high. From nyrite brand A and § glues ave made for
production of curing tubes of butyl rubber,

Resins on an SKN base possess high benzene and oil resistance. They
oxidize under the effect of oxygen in the atmosphere. Adhesion capability
of raw resin is low. Mixtures on an SKN base arc attached to metal using
an application on the metal of chlorinated rubber an toluene. Resins on
an SKN base are produced with the following brands: SKN-18, SKN-26 and
SKN-40. Their use for making varicus resin-industyial articles, which
operate in contact with lubricating oils, gasolines and other types of
fuels and solvents,

Resins on a base of polyurethane rubber possess high strength, abrasion
resistance, and also high resistance to the effect of low temperatures,
grease, oxygen and ozone. These rubbers are the greatest value for making
old tire treads of type RS.

There are also polyisobutylene, polysulfide (Thiocol) and polysiloxane
(organic silicon) rubber, Sometimes reclaimed rubber is substituted for
caoutchouc,

Reclaimed rubber is an elastic material obtained by reprocessing
old resin articles (casings, treads, galloshes and so forth) and byproducts
of resin production. Resin items from relcaimed rubber possess higher oil
and gasoline resistance, resistance to acids and alkalis, but for
physical-mechanical properties,

The characteristic of properties of resins casings are preseated in
Table 132,




§ ", Materials for Resin-Industrial Items

Non-vulcanized commercial resins (resin mixtures) used in various
areas 'of the domestic industry, are produced by rolling or calendering.
Non-vilcanized resins are divided into groups (Table 133). The numbers of

the groups of resins designate: A--- soft; B--- average hardness; C-~-
increased hardness.

Rolled resin mixtures are made in the form of sheets thickness up to

30 mm; calenderid mixtures are produced in sheets with a thickness from
Oo5-6 mn,

Non~vulcanized resins must be stored in darkened rooms at temperature

from 5-25°C. Calendered non-vulcanized resin mixtures are stored in cylinders
in suspension,

Storage Time

Group Time, months
IV’ VI € 0 0 0.0 580006219 0000 PCCed DN OSSLLeSILERPPYPIENIRSESEISS 3
I, II, III’ v ® 5 00 6 00 0060 2000 0G0 LOO SO ISIEFTOIEOLEOBRSIOEINPOEIES 4
rfor rolled resins besides group 1V, produced
without vulcanizing agents

R N N N N NN NN ER NN 9

The classification of formulas feor resin mixtures is presented in
Table 134,
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Key for Table 132: 1. 1Indicators; 2. Value of indicators of
standards of pneumatic tires; 3, Light automobiles, GOST 4754-64;
4, Trucks, buses, trailors, GOST 5513-69; 5. Heavy duty
automobiles, GOST 8430-67; 6. Casings for tires; 7. For
remaining tires; 8, For tubes; 9. Resins for tire

treads up to 260-508; 10. For tubes; 11, Intended up to
15.00-20; 12, Intended from 15.00-20 up to 760-838;

13. For casings; 14, For tubes; 15. For casings; ,(16. For
tubes; 17. Yield point during tearing, kg (force)/cm“, not
less than; 18, Relative elongation, %, not less than; 19,
Residual elongation, %, not more than; 20, Resistance to
shredding, kg (force)/cm, not less than; 21. Hardness,
according to GOST 263-53 in limits; 22, Wear, cm”/kw °* hr,
not more than; 23, Resistance to delamination, kg (force)/cm,
not less than: 24, Tread--- sidewall; 25. Sidewall--- carcass;
26. Edges--- carcass and between layers of the carcass;

27. Hermetic layer--- carcass for tubeless tire; 28. Tensile
strength of casing seams (end joints), kg (force)/cmz, not

less than; 29. Delamination resistance of casing seams (over-
lapping seam), kg (force)/cm, not less than; 30. 50% of the
tensile yield point of the tube.

Annotation, For casings and tires, indicators are shown of
tread material,
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§ 3. Tire Repair Materials

Non-vulcanized materials for repair of pneumatic tires (COST 2631-60)
are divided into resin, resin-fiber and adhesive (Table 135), The adhesive

comes as a solution of adhesive carbon black filler resin mixtures in gaso-
line "Galosh" (GOST 443-56),

The resin for shaping the treads comes in two types: A--- for repair-
ing tires by superimposing tire treads; B--- for repairing tires
by superimposing complete sections of tread,

Requirements accepted for tire repair materials after vulcanization
are presented in Table 136,

Tube resin mixtures, according to compound and properties, are not
distinguished from resins used in tire manufacture for making tubes.

For making patches, when their use can repair damaged sections of the
tire carcass, one can use trimmed cord of various fibers (cotton, viscose,
caprone). It is recommended that one use the same cord as that from which
the carcass of the tread being repaired is made (cord of caprone fiber
can be used in all cases).

Cord made of polyamide fiber (caprone) is distinguished by high strength
of a single thread, no matter how small its thickness, which permits obtaining
a uniform layer of patching with a significant decrease in thickness and
mass. The use of such patching decrcises the unbalance of the casing,
improves heat removal in the zone of the repair and consequently improves
operating capability of the repaired tires. A resin mixture for adhesives
is produced in the form of an industrial talc of vulcanized plates, thickness
10 T 3 mm, 1In order to avoid sub-vulcanization of the resin mixture, it is
recommended that it is made without accelerants introduced into the process
of making the adhesive., The consumer must be forewarned that the resin
mixture supplied does not have an accelerant, The necessary quantity of
accelerant must be delivered along with the resin,

Such a quantity of resin mixture showr ' _ight, %, for the concentra-
tion of adhesive is introduced per one hunured parts by weight of adhesive
produced, or a ratio of parts by weight of the resin mixture to the parts
by weight of the solvent. For example, the adhesive concentration 1:10
means that 1 kg of the mixture is dissolved in 10 kg of the solvent.

For repair of pneumatic tires under conditions oi 2 road, special
kits are produced (GOST 5170-65). Depending on what the kit is intended
for, they can be of the following types (Table 137):

ARG--- for tires, of trucks, tractors and agricultural machinery;

ARL--- for tires tubes of light automobiles;

ARB--- for tubeless tires of light automobiles;
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AG-~- for tires of automobiles and agricultural machinery (garage
kit).

The resin corded vulcanized patches are covered with an adhesive layer
of self-vulcanizing resin on the convex side and also inside the cap. The
thickness of the adhesive layer applied to the surface of the cap of resin
and resin cord patches must not exceed 0,3-0.5 mm, The area of the patch
on the surface of the adhesive layer must not exceed 20 mm2, without exposing
the resin,

The surface of the adhesive layer must be covered with a polyethylene
film. The self-vulcanizing resin adhesive must have a concentration of 5 %
1% in dry residue. When attaching resin or resin cord patches to a
vulcanized resin with a self-vulcanizing adhesive the strength of the union
after about 2 hours at room temperature must be not less than 1.5 kg
(force)/cm. A resin paste must have a concentration of 42 T 3% in dry
residue,

TABLE 133, CHARACTERISTICS OF RESIN GROUPS (ACCORDING TO TU

38-5-815-67) ,
Fpyana peansu Heanauenne Tcuncpng‘ﬂp(tlou;;“ycnomm
2 3
4 a, 15, In |5 inn nonws, vosnyxa u caabuix pacr- | 60r —230°C no ++30°C
nopon # wenovet
7 lla, 16, lln | g lennocroiiiue B epexe sounnoro napa“,
10 1 Bno +4-140°%t B cpeae soa-
nyra
Ilta, 1116, e Mopo3sacroiikue |2 ot -3(_)°C zo 4-90¢C
13 1Va, 1V6, 1Ve 14 Macno- n Genaoctofikie 15» —48°C » -L50°C
16 Va V6, Vo j7 C noswueunoit yacao- # Gensortoit- fya 3 —30°C » 4-50°C
. 0C1b10

19 v PO Pegniopsie cyecn (aas kacen) 21 » ~30°C » -}50°C

Key: 1. Resin group; 2. Designation; 3. Temperature of
operating conditions; 4., Ia, Ib, Iv; 5, For water, air

and weak solutions and alkalis; 6. From -30°C to +50°C;

7. 1la, IIb, IIv; 8. Heat recistance; 9. In an atmosphere
of steam up to +l409C in an atmosphere of air; 10, 1IIla,
IIIb, I1Iv; 1ll. Frost resistance; 12. From -30°C to

+90°C; 13. 1Iva, IVb, IVv; 14, Oil and gasoline resistant;
15, From -45°C to 450°C; 16, Va, Vb, Vv; 17, With increased
oil and gasoline resistance; 18. From -30°C to +50°C;

19. VI; 20. Resin mixtures (for adhesives); 21. From ~-30°C
to +500C,
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TABLE 134. CLASSIFICATION OF RESINS ACCORDING TO DESIGNATION
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Table 134, con't,

| 2 3 5 5
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3508.H; 2542-11; —35 {130 »
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RB-14; B-14-1; —50 | 4-100 »
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1626 —45 |-+ 80 »
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4001 4760 shle AN VIJOTHORLY
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0831C nnit
B.14; HO-68-1; —50 | =100 »
H-2616; 61171 8075
2462 —50 |-+ 80 Boas w woany: 25
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HPTE-1005; 3165-11 =35 {4-130 » NOTHNTONIL  Reraan |
HO-68-1/2 —~50 | 4100 » U3OMILHH,  BCNOMORD
199 761 C-817; 1481 | —40 |+ 80 Boxa n po3nyx Te/IBliLle AeTaan u ap.
(3909); 6331, 3912; |- 2
6190; 7810 - 26 7
UPTI-1030; 1804; 3985;1 —40 |4 60| Bossciicruone cpera VaaoTunteibine e
4086; 6111; 8843 i noroau rami 43 ry6uatoit pe-
P.35; 141; 130; 8846; | —45 |+ 70 Il
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Key: 1. Brand of resin; 2. From; 3. To; 4. Operating
atmosphere; 5. Parts made; 6. Temperature interval of
operating, °C; 7. 3063-N, 8470, 122; 7840, 12-s; 1626,

1847; 2462; 6390; 2959; 3311; 4985; 4355; 8. O0il and fuel;
9. Shock=-absorbing; 10. Ditto; 11, Water and air;

12, 4004; 3063-N; 3190-N; IRP-1068; 2542-N; 8470; 8075;

93; 1847; 2959; 2462; 3708; 13. 0il and fuel; 14, Resin-
metallic for non-suspension packing; 15, 6198; 3109-N;
2542-N; 3465-N; 761; S-847; 3912; 6901; 6331; NO-68-1/2;

16, Light-resistant sections (door and window packing, etc);
17. 3825S- 3826S; 3824S; R-6; IRP-1269; 3508-N; 3465-N; 9831S;
V-14; V-14-1; NO-68-1/2; 129; 6429; 6373; 1847; 2462; 2595;
18, Rings of various gauges for packing suspension junctions
with reciprocal motiocn; 19, YA-16R; YA-19R; N-2617; 3706-13;
38258; 3826S; 3834S; 4161R-6; IRP-1134; 6319; 4908;-4990;
3508-N; 2542-N; 3465-N; 98318; V-14; V-14-1; 20, Packing
components of non-moving junctions; 21, NO-68-1/2; 129;
4327; 3687; 6429; 6322; 175; SuU-315; 106; 7012R; 1626;

16R-8; 200A (2671); 6390; 3311; 4611; 8942; 22, IRP-1100;
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Key for Table 134, con't: 3825S; 4004; 4760; IRP-1068; 3465-N;
98318; V-14; NO-68-1; N-2616; 6117; 80G75; 2462; 23, Resin patches
for packing fixed junctions; 24, 3834S; 3109-N; 4908; 4990; IRP-
1005; 3465~N; NO-68-1/2; 199; 761; S-847; 1481; (3909); 6331;

3912; 6910; 7840; IRP-1036; 1804; 3985; 4986; 6111; 8843; R-35;
141; 130; 8846; 8475; 105; 6330; 117; 25, Components obtained

by a method of enlargement (packingj;insulated components and
accessories and others); 26, The effect of light and weather;

27. Packing components of spongy resin,
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MATERIALS FOR TIRE REPAIR
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Key for Table 135: 1., Type; 2. Designation; 3, Nominalj;
4. Acceptable variation; 5, 6. Not less than; 7. Dimensions,
mm; 8, Thickness; 9, Width; 10, Length; 11, Resin
materials; 12, Tread, shaped resin; 13. Repair of tires

by laying on tread or full sections of tread; 14,

Depending on the dimensions of the tire; 15, Tread sheet resin;
16, Filling damaged sections of the tread and gidewalls during
repair of local damage; 17. Interstratified sheet resin;

18, Lining of repaired casings during retreading; filling
damaged places of the carcass; applying blow-out patches and
other patches when repairing local damage; 19. Hermeticized
sheet resin; 2C., Repair of internal (hermetic) layers of
tubeless tires; 21, Tube sheet resin; 22, Repair of tubes
under conditions of tire repair shops and industries with
vulcanizing equipment; 23, Ditto, briquet; 24, Repair of
tubes under road conditions using special vulcanizing briquets;
25. Heat resistant sheet resin; 26, Preparation of
(pockets); 27. Adhesive carbon black filled rolled resin on

a base of natural rubber; 28, Preparation of vulcanized
adhesive; 29. Resin fabric materials; 30. Resined

cord; 31. Repair of damaged sections of the carcass and
preparation of curing tubes (bags);

32, Resined Chafer; 33. Repair of damaged casing

edges; 34. Patches (cross shaped pieces of resined cord);

35, Reinforcing damaged sections of the carcass.

% In the numerator the dimensions are given of the

material without cutting out with patterns; in the denominator---
lump material,
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TABLE 136, PHYSICAL-MECHANICAL PROPERTIES OF
TIRE REPAIR RESINS (GOST 2631-60)
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Key: 1. Indicators; 2, Symbols of resins; 3. Tread;
4, Interstratified from NK; 5. Tube; 6, Tube, briquet;
7. Heat resistant; 8. Adhesive of NK; 9, Hermeticized
from NK; 10, Tensile yield point, kg (force)/cm?, not
less than; 11, Relative elongation, %; 12. Residual
elongation, %, not more than; 13, Hardness (GOST 263-53),
not less than; 14. Resistance to wear, cm3/kW + hr, not
more than; 15, Resistance to shredding, kg (force)/cm,
not less than; 16, Time of vulcanization, minutes;

17. Temperature of vulcanization, ©C,
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TABLE 137,

COMPOSITION OF MAKE UP OF THE KIT
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Table 137, con't,
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Key fos Table 137: 1. Type of material, tools and stock
parts; £, Designation; 3. ARG; 4. ARL; 5. ARB; 6. AG;
7. Quantity, pieces, in kits of type; 8. Resin co.d of '
vulcanized patches; 9, For repair of carcass edges;

10, 4-Layer 200 X 300 mm; 11, 4-laver 300 X 300 mm;

12. 8-layer 260 X 260 mm; 13, 8-layer 340 X 340 mm;

14, Chafer tape of resined type A (width 200 ¥ 10 mm,
length, 250 ¥ 10 mm, thickness 1.0 * 0,1 mm); 15. For repair
of casing edges; 16, Mushroom-shaped resin corrugated with diamece:,
mm: 17, For repair of punctured casings and tubeless tires;
18, Cap; 19, Stem., 20, Gl, G2, G3, G4, G5;

21. Patch of resin vulcanized with an adhesive layer of type:
22, For repair of casings and hermeticized layers of tubeless
tires; 23, P2, P3, P4, P5, P6, P7, P8; 24, Adhesive resins
self-vulcanizing, G; 25. For attaching patches and caps;

26, Grooved resin stoppers with diameter, mm: 27, For repair
of punctures in tires without removing them; 28. Injector
with resin paste (25 I 5 hertz); 29, Ditto: 30. Packing-
filler for an injector with cavity opening diameter, mm:

31. Metal rod for the idjector; 32, For repair of punctures
of tubeless tires without removing them; 33, Adaptor for
inserting '"mushrooms"; 34, TFor repair of casings with
mushroom~-shaped pieces; 35, Manual-matallic rasp;

36, For cleaning the damag~d sectionu of the casings, tubes
aid tubeless tires; 37. Auxilliary metallic rasp; 38. Abrasive
polishing cloth (GU3T 5009-62) with abrasive material brand E5,
grain 80 or 100, diwensions 100 X 300 mm; 39. Rolling cylinder;
40, For rolling patihes and '"mushroom caps'" on the

surface being repaired; 41, Slide valve; 42, For inflating
tube or tubeless kires; &3, Cap; 44, Ditto; 45. Resin
washer; graduafeéd, flat; 46, For inflating tubeless tires;
47, Chalk percil, g; 48. For marking punctures of tubes and
tubeless tires.
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CHAPTER VIII. ADHESIVES

%, 1. Properties of Adhesives and Adhesive Compounds

Adhesives are intended for creating permanent junctions fiom various
materials, which in their total aspect consist of two adhering materials
and a gluing layer (adhesive) beltween them. The capability of the adhesive
to connect the separate parts is called adhesive force, The strength of
the adhesive connections of metals and other materials is mainly determined
by the type of load. When making a junction it is necessary to try to
obtain in the adhesive layer evenly distributed stresses. 1f the junction
is completely irrational, then a concentration of stresses occurs on ’ne
of the scctions of the union from which its disintegration begins,

Unions which operate under uniform shear, compression, dislocation
and dislocation with compression, possess good strength, Dislocation with
compression is characterized for the work of glued brake linings and
elements of friction discs., An unsuitable type of load is non-uniform
shear, thevefore, an insignificant redistribution of force in the butt
joint sharply decreases its strength, In this case, an increase in
strength is obtained by combining butt and overlapping junctions, and also
2 lnesive-viveting, glue-screws, or glue-welding unions which create a
hermetic seam as well, In practice, the most widely used are overlapping
junctions because of the simplicity of making them and their adequate
teasile strengtn. Beveling the overlapping edges improves the short
term strength of the junction, In repair practices, such a method of
improving the strength of the junction is utilized when applying glass
fabric patches on holes. The "miter" junction also improves strength
of adhesion and is used whea fastening belts and other parts,

In connection with the change of properties of polymer adhesives
in the transition from glass-forming I to high-elastic state II, the
strength of the vnion is essentially changed (Figure 1), The maximum
on the curve of disintegrating stress under displacement of the overlapping
junction is connected to the transition of the polymer from one state to
another, Consequently, the glass point Tg is an important indicator of
the properties of the adhesive, which determine its usability.

The adhesives are made up of compositions of organic materials or
mazerials of non-organic origin which possess good adhesion and cohesion,
In their compounds the e cun be introduced, besides polymer connectives,
plasticizers, solvents, hardeners, accelerants and so forth. The
properties of the adhesives are mainly determined by the polymer connectives,

During adhesion of components the adhesive layer can form as a result
of: removal of the solvent from the polymer solution (drying); hardening
of melted polymer (transition of the polymer from one state to another);
polymerization or polycondensation of the originul monomer or low-molecular
union (solidification).

The possible and more complex cases where diring Formation of the
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adhesive layer from a multi-component system, processes simultaneously
occur of monomer polymerization and evaporation of the solvent. The
formation of the adhesive layer from the solution is connected with removal
of the solvent, in this case open dry“ng has a large .effect on the quality
of the union, that is, the time from the moment of applying the glue to the
glued surface up until the union, The characteristics of such widely used
adhesives are presented in Table 138.
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Figure 1, Principle relationship of
the strength of adhesive junctions to
the physical state of the polymer:

I. Glass forming; II. High-

vlastic; III. Viscous-fluid;

1 and 2, Tearing strength (-
displacement strength, respectively;

3. Thermal mechanical curve of the
polymer; 4., Stress; 5. Temperature;
'6, Deformation, ’

Viscosity of the adhesives are determined in poises or specific

units with the help of a wviscosimeter (VP-3, VK-2, V 36, V3-4), and the
concantration of the adhesive (dry residue) in the contents of the solvents
for establishing their correspondence to the formula accepted. The content
of resin in the composition is established in per cent. The main indicator
of the mechanical strength of the adhesive union of metals is the yield
point during dislocation (average breaking point) according to GOST 14759-69.
The strength of attaching the resin to the metal is evaluated: by tearing
method, GOST 209-62; under dislocation, GOST 410-41; for peeling GOST 411-49.
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CHARACTERISTICS OF ADHESIVES

TABLE 138.

9 ,0¢1-+ or gg— 1o dAiedauwor ares
-dsinn a L100ed OrAHYYILULY 10eMIAU
-0’ H arHE NO80101 § KILdBUSELIdOoU
‘i IHIHDHOUWONOUTO  pdw)f -uynned
-3 Yerowd xwHrnaovs~  fodorondd
2H SOLHIOLINOLOUHILY  HHUN ‘BLSMNHH
*QCBEUUD OJD B BHHHWOILE ‘HLRLd €M
HH "SAdLIOHON B HOUELIOL DHHEGHILND)
0¢
D609 o7 9— Lo
di:edauwal aireadatH 8 anHegogaroy
M eMOAUOY 1B JCHY IKOGOLOJ € KD
19 UIRLOOU HIGHLIHOIHOUKONOHEO KO
"W O¥  ‘eddDT  ‘eUNOLD  OJOMIIBHH
-ealo *oopIODEETT  ‘BENMIID ‘axueday

[ONMBIIN
g—sd41edounoL
HOH1BHINOM udu
vime gormdyes u
synonedx yod)

61

29NBIIN 9
~—2.e;amnrg an ad

JLEIONELHIE 1 d1dsHId> WOGOLH) =
a9 @rond gourniorsreidodorod
-ob # BHZLHOHDMOMUE ‘BLELON .
-rHHHINIEON  HOIND  dodidey

81

pournsdrarendod oron
-0 gouguezad n sreduiiqran

— . e

G9—e8z-LUXK AL
L1

1028
21

"HOMBUUD § SOULBION OHHEBAHSUYED -Aredauwor udyy |-weuroy sdogided angordur) 90—37181 JD0J b-pq ‘3G
s1 Ka! . €1 rAl 11
05—351 —e§—E0> .t1D0J
2,00+ 07 09— ([-31)) #udew egodLof] 1oy}
10 1f1edaunor areadoLun g BOLOBHON quaIurdasio 01 —09—89.3
-udl 3LV BH BIIUGOLOJ HILY “uBY 1D0) fadnid  pmgornle  arm)
-ove3 xmkuuggador w  mwdoued ‘gorur HHNOOhHHXOL wotane 00l —(If
-0L213L (rows xguaniNesdondal o8 & =220 N IICMH £1) -V e 09—¢F WVHG
‘OHD) £H) QOIDBULOHIU 2HUBAHILND —C'e—Da05 HCi] -Cid seHrnIarqrendoboronog BinuAdLon] £-a-wvpg
01 6 m 8 L 9
¢ 4 € 4 t
CIHOKANOY
ABBILZHERY saun ALOTHh IN0INT 020438 HHXIL raus exdel B
ZOOHOOIOUIINECANY *(1EINOMUIK0N) RB2D0D ARRETOHINACH] SUHCAOHIARE]]

-272-




Table 138, con't.
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Table 138, con't,
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Best Available Copy

Key for Table 138: 1., Symbol and brand of adhesive; 2, Symbol
of engineering document; 3, Composition (components) parts by
weight; 4, Life of the adhesive; 5, Designation; 6. VIAM-B-3;
7. Instructions of VIAM 45-60; 8, Phenol-formaldehyde resin
VIAM-B (TU NKKHP NO, 477-41)-100; industrial acetone (or ethyl
alcohol) GOST 2768-60-10; hardening agent (detergent mixture of
sulfonaphthenic acid brand KPk-1) GOST 463-53-12-20;
9. At 20°C 2,5-4 hours; 10. Gluing phenol-plastics (on a
base of thermosetting resing) textolites, veneer and wood
products, The glue is prepared in the spot, and used in a
temper..ture interval from -60 to +60°C; 11, BF-2, BF-4;
12, GOST 12172-66; 13, Alcohol solutions of polyvinylbutyral
and resol phenol-formaldehyde resins; 14, At temperature not more
than 25°C--- 6 months; 15, Gluing metals and alloys, ceramics,
glass, plastics, organic glass, wood, leather, A single-component
glue comes prepared and can be used in a temperature interval
fr-a2 -60 to +60°C; 16, VS-10 T; 17. TU UKHP-285-62;

Solution of mixtures of polyvinylacetal, alkoxysilane and
I wi-formaldehyde resin in ethyl alcohol and ethyl acetate;
19, Storage., In closed containers at room temperature-=--
6 nwoths; 20. Gluing components and structures of steel,
al minum and its alloys, nickel, zinc, glass-textolite on
p! enol-formaldehyde resins, ceramics, The glue is single
component, comes in prepared form and can be used for lengthy
work at a temperature interval from -60 to +150°C; 21, V§-350;
22, MRTU 6-05-1216; 23, A solution of mixtures of polyvinyl-
acetal and phenol-formaldehyde furfural resins in ethyl alcohol
and ethyl acetate; 24, 6 moncths; 25, Fastening components and
structures of steel, aluminum and its alloys, plastics, ceramics
and others., The glue comes in prepared form., It can be used in
a temperature interval from -60 to +350°C., At 350°C the length
of work must not exceed 5 hours. 26, MPF-=1l; 27, MRTU 6-M-800~
61l; 28. An alcohol solution of methylol polyamide resins PFE-2/10
and bakelite lacquer brand A; 29, Gluing of metals, items
made of polyamides with melting point greater than 200°C between
each other and with metals, and also phenolplastics and plastic
glass with metals, The glue comes ready to use., It can be used
for a long time at a temperature interval from -60 to 460°C;
30. Adhesive 88-N; 31, TU MKHP UT-880~58; 32, A solution
of resin mixture No, 31-N with butylphenol~formaldehyde
resin 101 in a mixture of ethyl acatate with benzene, in
proportions 2:1; 33, 3 months; 34, Gluing by a cold method
of vulcanized resin on any base with metal, leather, wood, glass,
Comes ready to use and can be used at a temperature interval from
<40 to +60°C and in an atmosphere with relative humidity 98% at
temperature +40°C; 35, Leuconat; 36. TU MKHP 2841-57;
37. A solution of triphenolmethane triisocyanate in dichloro-
ethane; 38. 1 year; 39, Joining by a hot vulcanization
method non-vulcanized resins from SKN, SKB, SKS, of nyrite and
other rubbers with items made of steel, duraluminum or brass.
The glue comes ready to use and can be used in a temperature
zone from =50 to +100°C; 40. FL-4s; 41, MRTU 6-05-110-68
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Key for Table 138, con't: (instead of VIU No. 11-158-62);

42, Composition on a base of alcohol acetone solution of
furyl-phenol-formaldehyde resin FL-1, combined with epoxy resin
ED~5 and polyvinylbutyrol, vat residues of hexamethylenediamine
and dioctylsebacate; 43. 8 hours, not less (at room temperature);
44, Gluing metals and non-metallic materials in various combinations;
for use in adhesive welding junctions of aluminum alloys. Can be
used at a temperature from -60 to +60°C. The adhesive comes as
separate componenis; 45. Adhesive K-300-61; 46, TU NIIPM.

No, P-300-65 (instead of No. P-300-62), instructions No. 968;

47, Dekalite resin (VIU P-273-62)-100; low-molecular polyamide
resin L-20-40; titanium dioxide--~ 30; 48. 4 hours, not less

( at room temperazture); 49, Gluing metals, glass, plastics,
which operate for short periods of time at temperature up to
300°C. Comes as separate components and is prepared on the

spot by a method of thoroughly mixing at room temperature.

50, K-400; 51, 1Instructions GBO 045-143; 52, Resin T 111

(TU NIIPM No. P88-64)-100; polyamide resin L-20 (TU NIIPM No.
P-299-64)-40; chromium oxide (GOST 2912-58-60 or nitride of boron
TU No, 501-61); 53. Ditto; 54, Attaching metals and plastics
in various combinations. Can be uced in a cemperature range from
-60 to +250°C.

§ 2. Use of Adhesives

The majority of the adhesives looked at above have low viscosity,
require open holding during adhesion, the formation of high pressure during
pressing and high temperatures, as a result of which these materials have
a limited use in repair industries. Consequently, the most widely used
are high-filled adhesive compositions on a base of thermosetting polymers.
The possibilities for use of adhesive compounds during repair and variations
of eliminating dangers are shown in Figure 2,

When cracks and pores form on thin-sheec components (radiator, fuel
tank, body panels) the composition is applied to the surface of the component
in an even layer, thickness 1.,5-2,0 mm, or it is covered with a fiber
glass facing plate., The cdges of the layers must be beveled; there must be
no excess of the composition or thickening of the edges. The composition
on soldered and welded seams exceeds their hermeticity.

Cracks in the walls of the engine's cooling system with a length of
150 wm are drilled on the ends to a diameter of the drill 2,5-3.5 mm, then
bevels are made to an angle of 60° in depth, not'more than half the thickness
of the wall (2-3 mm) and after preparing the surface around the crack the
composition is put on with a facing of fiber glass, When the length of the
crack is up to 20-30 mm, a facing is not used. In places where it is not
possible to make bevels and drill out openings, the surface around the crack
is only cleaned. A cylinder block, which is to be repaired, must be
subjected to hydraulic testing in accordance with techrical conditions,
Cylinder blocks with cracks more than 200-300 mm are not subjected to
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hydraulic testing after applying the composition, in this case the wall
of the cooling housing must be reinforced by using threaded pins along the
crack or by welding short seams (5-10 mm) for about 50-80 mm., A facing
usually can be put on with a roller for removing air and joining the seam
better to the wali of the component., The cloth facing is a reinforced
material, as a result of it on the surface of the component, there Sorms

a self-forming laminated plastic with anisotropic properties.

/;sn‘va bﬂw—...v Q’:ﬁ:‘—m Zﬁfﬁ\i Sy
0, /AR 111 G

&S % @ @ @m&%ﬂ:

= %}’ﬁ a0 B

Figure 2., Variations in eliminating defects with
adhesive compositions: 1. Adhesive; 2. Metal;
3., Fiber glass.

Holes in the components are filled with the composition by laying
fiber glass %nd metallic facing overlapping or flush. Small holes,
(area 1-2 cm“) are filled only with the composition. 1In the case of a
complex shape of the surface of the component, the hole is drilled out
and with the help of soft, refined wire, a network is created on which
the composition can lie and several layers of fiber glass facings.

§ 3. Epoxy Adhesive Compositions

In the repair industry the most widely used are adhesive compositions
on an epoxy resin base ED-5 and ED~6, which are soluble and fusible thermal
plastic products (Table 139),

Resins ED-5 and ED-6 dissolve in benzene, toluene, xylene, ketones,
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simple and complex esters; they are not soluble in water, gasoline, have
limited solvency in alcohols., 1In their original state (not strengthened)
they are distinguished by low-molecular weight: ED-5 has an average
molecular weight of 360~470; ED-6--- 480-600. An increase it molecular
weight because of lengthening the molecule chain and forming a cross section
of cells by cross linking is possible by introducing into the resin chemical
combinations--- hardeners.

The hardeners differ in hot and cold strengthenive (Table 140).

The more reactive method than polyethylene “yamides is hardener
AF-2 (TU No. P-264-70), which strengthens the composition at temperatures
close to 0°C and also in moist atmospheres or under water, The calculated
quantity >f AF-2 in parts by weight amounts to (1.3-1.4) K.

There are other hardeners which act both as hardeners and
plasticizers, Low-molecular pelyamide resins L~18, L-1Y and L~-20 belong
to th.s group; the liquid products of interaction of fatty acids of linseed
oil with polyethylenepolyamine; in appearance it is a transparent liquid
of yellowish to brownish color,

Polyamide resins . . ., . . . . L-18 L-19 1.-20
Viscosity at temperature

20°C, poise . . . . . .. . 600-1000 160-500 160-500
Density at 200C, kg/m3 ., . . . 970 2020 1030
Amino number, mg - HCl/g . . . 90-120 120-160 175-220

Low~molecular polyamides are used .- . ompositicns bothas cold (L-20),

and as hot hardeners (L-18, L-18). The properci .= of the hardening
epoxy resins are presented in Table 141.

For decreasing brittleness of the epoxy resins, they are plasticized
or modified with complex esters, low-molecular resins, polysulfides and
other combinations. In actual practice of making the composition, they
use the following as plasticizers: dibutylphthalate, dibutylsebacate,
dioxtylsebacate, tricresol phosphate (GOST 8723-66), polyester No, 1
(MRTU 6-05~1122-68), polyester No., 220 (TU MKIP KU-487-57) and polyester
MGF-9 (TU MKHP 2U-17-56). 1Introducing too much plasticizer rcsults in a
decrease in heat resistance of the composition, lessened strength against
bending, worsened electrical characteristics, The quantity of the
plasticizer introduced varies, usually within limits of 5-30% according
to the resin, When strengthening a composition with a base of ED-6
with maleic anhydride Martens heat resistance amounts to 105°C, when
introducing dibutylphthalate in amounts of 5, 10 and 25%, according to
the ratio to the resin, heat resistance decreases correspendingly to 90,
70 and 55°C.

When using a filler one can increase heat conductivity, decrease

shrinkage, increase mechanical strength, change the coefficient of abrasion
and electrical conductivity of the material,
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Powder type materials are used as fillers: finely pulverized powders
(of steel, cast iron, aluminum, graphite, talc, mica and others) and
fibrous (glass fiber and others). Thus, for the composition.which contains
100 parts by weight of resin ED-6, 20 parts by weight of dibutylphthalate
the optimum quantity is 30-40 parts by weight of ground mica.

In actual practice of repair of automobiles the most widely used are
multiple epoxy adhesive compounds on a base of resin ED-5 and ED-6 with
dibutylphthalate as a plasticizer, although many characteristics of these
compounds are not the best. In most cases, polyethylene polyamines are
used as strengtheners, and various powders as fillers, Such compounds for
removing damaged areas and renovating worn parts are presented in Tables
142 143, 144,

At the present time the domestic industry produces a series of
compounds (on a base of epoxy resin with plasticizer or modifier) which can
be used in the repair industry (Table 145).

For repair of automecbiles under field conditions of various orxganizations
sets of materials and tools (kits) have been worked out, the contents of which
are presented in Table 146.

For preparing small quantitirs of the composition (1-5 g) under field
conditions one can use the epoxy compounds in tubes (Table 147).

Epoxy compositions are packed in two tubes: the larger tube is filled
with compound I and the smaller with II. The dose of hardeners with
thixotrophy additive (compound II) guarantees a specific ratio of quantity
of the cylinder of uniform length of the compound I and II extruded from
the tube. When there are uniform holes in the tube for preparing the
composition, it is necessary to squeeze it out on glass or metallic plates
(or on paper) 4.5-5 cylinders of uniform length from the large tube
(compound I) and 1 cylinder of hardener (compound II) of the same
length from the small tube, The compounds are mixed for 3-5 minutes with
a metallic red or glass stick to obtain a homogeneous mixture, The compound
is usable for 30-60 minutes after mixing.
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TABLE 139. INDUSTRIAL REQUIREMENTS FOR NON-STRENGTHENED
EPOXY RESIN (GOST 10587-63)

. 2 Hopuu aaa Mapok
1 Noxasartean 3 %
35 | (-6
”
5 Buewnnft pun 6 Huskopsasxas 7 Bsiskas npospavy
Apospaunas ¢Moaa | nas cymona
8 Ltper 9 Or CBeTA0-KENTOI0 KO  KOPHUlieBoro
10 Conepxause snokcuauux rpynn, % L1 He senee 18,0 18,0—14,0
12 » aeryunx semecrn, %, wme 2,0 1O
Gonee ‘
13 Yenonnan  snskocts Mo . wapixosomy
neko3umetpy (FOCT 8420--57), cex, ue
Gonee:
14 apn temiepaiype 25°C 75 -
15 » » 56°C , - 0o
16 Coacpsanne wena  xaopa, %, ne Go- 0,016 0,016
nee
17Coaepanie obiero xaopa. Ye. ue Go 1,5 0,75
aee
18 Yeaonuan nA3KoCcTs ¢ OTBEPANTLSCM 10,0 20,0
ANFIIPUT  pradenuii—99 peconux “wac-
Aft, auruapua  maenonptit—~ 1 necovis
4ACTH) HCPEd ¥ U4 NOCAC  CMCICHH Py
Temneparype 100C no wapikosomy buc-
RO3nMeTpyY, cex, He Goace

Key: 1. 1Indicators; 2, Standards for brands; 3. ED-5;
4, ED-6; 5, External type; 6. Low-viscosity transparent
resin; 7. Viscous transparent resin; 8. Color; 9., From
light yellow to brown; 10, Content of epoxy groups, %;

11, Not less than 18,0; 12, Contents of volatile substances,
%, not more than; i3, Nominal viscosity according to
viscosimeter ball (GOST 8420-57), seconds, not more than:

14, At temperature 25°C; 15. At temperature 50°C;

16, Content of ions of chlorine, %, not more than;

17. Contents of total chlorine, %, not more than; 18.
Nominal viscosity with hardener (phthalic anhydride---

99 parts by weight, maleic anhydride-~-~ 1 part by weight) for
about 2 hours after mixing at temperature 100°C according to
viscosimeter ball, seconds, not more than,
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Key for Table 140: 1, Quality indicators; 2, Congealing
agents of hot hardening; 3, Maleic anhydride MA; 4.
Phthalic anhydride FA; S5, Methaphenylenediamine;

1 6. Dicyandiamide; 7. Triethanolamine; 8. Congealing

3 agents of cold hardening; 9., Hexamethylenediamine GMDA;

3 10. Cubebic residue of Hexamethylenediamine; 11, Polyethylene-
polyamines; 12, External aspect; 13, White crystalline
powder; 14, Mixture of needle shaped crystals and fragments
4 of white, gray and yellow color; 15. Colorless or pale

: crystals; 16. Crystalline powder of white or yellow-gray
color; 17. Transparent viscous liquid of various shades

‘ from light yellow to brown; 18. Crystalline mass; 19, Dark
viscous mass; 20. Viscous oily liquid of light to dark

: brown; 21, Empirical formula; 22, Molecular weight;

4 23, Melting point, °C; 24, Not lower than; 25, Higher

3 than; 26, Not lower than; 27. Other properties; 28.
Soluble in water and absorbs steam when it comes in contact
with the air; sublimating; 29, Sublimating; 30, Soluble
in water; toxic; 31. Hygroscopic; possesses absorption
capability; 32. Hygroscopic and toxic, Soluble in water,
alcohol, benzene; 33, Amino number not less than 127,
content of GMDA not more than 10%; toxic; 34, Density
1000-1040 kg/m3. Content of nitrogen amines not more than
229, total nitrogen--~ 29-34%; toxic; 35. Quantity of
congealing agent for 100 parts by weight of resin: ED-53;

36, 12-16 PEPA GIPKH. 13,5--- 18,5 PEPA, Lower Tagil'skii
Factory of plastics 10.8-14,5 PEPA GIPKH. 37. ED-6;

38, 10,8-14,5 PEPA, Lower Tagil'skii Factory of plaslics
(0.65-0,70) K PEPA GIPKH. 39. Calculated formula for
determining the quantity of congealing agent parts by weight
for 100 parts resin; 40, (0.77-0.81) K PEPA Lower Tagil'skii
Factory of plastics,
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TABLE 141, PROPERTIES OF EPOXY RESIN ED-6 WITH CONGEALING AGENT

o e e e oy

‘: 1 ZOIUUI)H‘}(.CIIIIC llOJlllﬂll;'IEIIHOJ!HDSIIHl(. M -
1 3azls B ST O 7 =
wzaolg a IS P PR
s ot P R P TR L LR
: T e R e R
1
3 9  Teeprocts no Bpuuennio, &lfmm? 10,7 10,7—| 11— [10,6—]10,8~]t( , )~
proeTo fo B n e s ize e o
] 10 TensocrofixocTh no Maprency, °C 54-57| G5 76 9?13&3 l(l)(l’z— l:i.;—
11 [Tpemen nopounocTw npy cratiueckom| -— | 650—| 900—| 900—| 900 | -
’ nornte, xkl'/em® 730 1 1160 | 1230 i
E 12 [Dpexen upounocts npy cacaruu, sl /em?| 1200 | 1200 1115(1)86— 1500 | 1600 | 369
E 13 » ? » pacTamelny, - 80| — - - .-
E laxrxllmz Tenfes? 3-4,5] 7—20] 13 | 7,1
eabltan yaapuas BaskocTs, Kl veafost] — [3—4,5] 7— , -
Gansa T ' - | —="10,4—| 0,4—[ 0,4 | -

Yeanxa, Y%
: 15 ? 0,61 0,5
' 16 [lpuscc o noae npu wxommatnodl Temme-] - | 0,040 -— [0,013] — -
patype 3a 24 «, 2/om?

; ~ HusaexktpuyecxanliponiuacMocTs — 4,11 3,9] 3,81 39| ~-
3 18 Tanreuc yraa RZusackrpuyeckux noteps] - | 0,026] 0,027| 0,024 0,025; «-
t fpi qacrore 10% 2y, upn Temmeparype
» ~
19 "npoGuunoe nanpsxerue K8 /MM -} 17,21 16,53} 19,0] 19 .
y}\em,uoe othemuoe 'snoxrpuuecxoc — 110t 10100 1,100 1. 10t | <.

CONPOTHBACHUC, O+CHM

Key: 1., Indicator; 2, Congealing agent polyethylenepolyamine;
3. Room temperature, 15 periods of 24 hours; 4, Temperature
40°C, 24 hours; 5. Temperature 60°C, 24 hours; 6, Temperature
80°C, 10 hours; 7, Temperature 100°C, 5-10 hours; 3, Temperature
1509C, 2-5 hours; 9. Brinell hardness, kg (force)/mmz;

10. Martens heat resistance, °C; 11, Yield peint under seatic
bending, kg (force)/cmz; 12, Yield point under compression,

kg (force)/em®; 13, Yield point under stretching, kg (force)/
cm®; 14, Specific impact strength, kg (force) - cm/em?;

15. Shrinkage, %; 16, Incregse in weight in water at room
temperature for 24 hours, g/dm“; 17, Dielectric penetrability;
18, Tangent of the angle of dielectric lnss at frequency 106
hertz, at temperature 20°C; 19, Disruptive voltage, kV/mm;

20, Specific volume of electrical resistance, ohm * cm.
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TABLE 142, CONTENTS OF EPOXY COMPOSITIONS

1 2 KOANYeCTBO KOMAONLNTOL b BECOBWX YaCTHX
Honep 33nokcuanan cMona llnacnﬁ Oreepm7 ,8
cooTana (bMKaTOD TEAL IIoal.
S sns | sns | Moy | vncino e
4 S
I 10y - 10--15 10 -
! 2 100 - 2 | 10 -
i 3 100 - 15 10 Anomunuenit nopowok—25 9
i g l&-) 100 201—525 }(l) Amomunncnan nynpa—ga-lo {Jg
a—, » ] —
6 100 - 15 10 Henmenr— 120 12
7 100 - 20 10—~11 | Monoran cmoga—40 .
8 100 - 20 10—-11 » *» ~50; anomu. {Z
tnenas nyapa—5
9 100 - 20 1911 Mozotan caopa~—30; wyryn.
ntii nopomoK — 50 15
; i 10N o~ 15 D] Wegcauutlt nopotox — 160 16
| {; 100 - 15 10 Cpagur—50 17
| 100 - 15 10 Uyrynuuit wopowek—~150; 18
MLJ0TAR CaIoRa — 20
13 100 - 15 10 Oxutes seneaa— 150; Monoras 1.9
; caona—20
! 14 -~ 100 2 11—12 | OKeneauutii nopowok — 150— 20
| fgo; AMOMHUIKCBLIT  ROPOUIOK -
‘ 16 - 100 2025 | 11—=12 | XKenesiuit nopoutok~70; so- 23
; notas  caoga—80;  anoMiiye ¥
; 8l noponok—7~—10
E 16 - 100 25 11—12 |  Yyryunwit nopowok —60; mo-
; nornn';gmoaa--so: rasosana ca- 22
| * Wa—
i n - 100 | 20—25] 11—12 | Monoran cmona—100—150 23
: - 100 20251 (1-]2 Mosotas  camona— 80— 100; 24
aIOMININCBLIT NOPOIOK — 13—25
: ég {88 - 60 10 Tazosas cam.-.f-as 25
g - 50 10 MonoTan cmoga-—70--80 26

Key: 1. Number of compound; 2., Quantity of components in
parts by weight; 3, Epoxy resin; 4. ED-6; 5, ED-5;

6. Plasticizer dibutylphthalate; 7. Congealing agent
polyethylenepolyamine; 8, Fillers; 9. Aluminum powdere=-:
25; 10. Aluminum dusting powder--- 7~10; 11, Aluminum
dusting powder-~- 20; 12, Cement--- 120; 13, Crushed
mica=~= 40; 14, Crushed mica--= 50; aluminum dusting powder=-=
5; 15. Crushed mica-=-~ 30; cast iron powder=--- 50;

16, Iron powder--~ 160; 17. Graphite--~ 50; 18, Cast

iron powder--~ 150; crushed mica-~- 20; 19, 1Iron oxide-=-

150; crushed mica--- 20; 20, Iron powder=--~ 150-200;

aluminum powder~-- 10; 21, Iron powder=-- 70; crushed mica---
80; aluminum powder-~« 7-10; 22, Cast iron powder-~- 60;
crugshed mica--~ 30; gaseous carbon black~-= 30; 23, Crushed
mica~-~ 100~150; 24, Crushed mica--- 80-100; aluminum powder---
15-25; 25, Gaseous carbon black--- 35; 26, Crushed mica---
70-80,
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TABLE 143, RECOMMENDATIONS FOR THE USE OF ADHESIVE COMPOUNDS

2 3 PeKoMCAyCMbIe
PeoMCHAYEMBE ACTANH 1 YeTpousempe HospeKRCUNN KOMHOZIIINR, HO~
. sich o Tu6a, 142

| 2 3

A

4 Baok uwnuuppon aouratens 5 Tpewnnw pasauguod pamawd, | 9, 10, 12, 13,
upoGouil 14

. Tonoska nunsuapos 7 Tpeuwng,  poGoum, koppo-| 10, 12, 13, 15
3% N0 KONTYpPY oTBCpCTHil vO-
ot pyGatky

8 (lownon xaprepa nBuralens 9 Tpeuwnnu ¥ nPoSOHHY 12, 14
T 3ux. 1388 377
I I 2 I "
10Kaptep cuennenns, xopo6kh| L1Tpeuthun u npoGoun 9, 10, 15
nepenay, G/MOK UHAHHRPOD KOM-
npeccopa . .
12 Kyaon, xaGuna, Actamn one- 13Bustunu, npoGounu ¢, 20
penun asroMoOiunn .
14 Macanynft panuatop 5 Tpewwsust @ ppoSounw mal 9, 2, 18
cTeRKax 0ayKon
1g Bonauoft > 17 To xe 17, 18
18 Tonauenuil 6ax g Teus p mectax naiku; 7Tpe- 3, 4,7

Ui,  npoGoHiL,  CKBO3Han

Kopposis Ha CTCHKAX

20 IUapuxononwnumik—riesto 23 iaioc nocaxounofi nopepxHO-
Kopnyca, WaPHKQUOAWNANIK— T €T 2O 3asopal

D
Al

san]  oCh— KOpHycHan ReTanb;22 ne Gonee O.I.wh . l,‘2 4
BTYAKa~— KOpNyCHan ReTams Gonee 0,1 an 23 i0, :2 14
24 Ulonavka—xopnye 25 llsnoc no sasopa e Goace 1, 2
0,3 us ,
6 [lnacTmaccopie meTann AeK-97 Tpemune, oTKONM 1, 2,4, 17

Tpoobopynobakng

Key: 1, Recommended components; 2, Eliminating damago;

3. Recommended compositions, number according to Table 1.42;

4, Cylinder block of engines; 5., Cracks of various lengths,
punctures; 6., Cylinder heads; 7. Cracks, punctures, corrosion
around the openings of cooling sleeves; 8. Engine crankcase
pans; 9, Cracks and punctures; 10, Clutch housing, transmission,
cylinder block of the compressor; 11, Cracks and punctures;

12, Hoods, cabins, and parts of trim of the automobile;

13, "Dents, holes; 14, 0il radiator; 15, Cracks and punctures
in tank walls; 20, Ball bearings=--=- housings, ball bearings=~-=
axles; axle~--~ frame components; bushing--- frame component;

21, Wear-on opposing surfaces with a tolerance: 22, Not more
than 0,1 mm; 23, More than 0.1 mm; 24, Cotter pins--- body;
25, Wear from a tolerance not more than 0,3 mm; 26. Plastic
components of the electrical system; 27, Cracks, splits,
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2 TABLE 144, COMPOSITION OF ANTI-~FRICTION COMPOUNDS
A i IN PARTS BY WEIGHT
%
] 1
: .
';. % ]En.o k)i éllﬁ'b f4oxon d nsnml 6 Hanoauurens
] 10 - | 10 - | 8~10 7 Kpynxa eexyccroesoro rpagura-- 5570
§ 10 - 20 -— 810 To ke—90—95 8
! — | 100 10 - 10 » —85—05 10
; 100 - | 20 - 10 I'papur—~—45 .
100 — | 2 - 10 Y1 jKeseanur nopouoke«— 60} rpadute~ 30
) 100 - 15 - i0 U'papur—5C
i ‘ 100 - 10 | Tuokon | 10 33 Mapmaner— 00— 130; nopowkoo $j asnwfi
5 T-25 0 rpzle\m--S())'-r-é702(23)TCiZQ)
y - | 10 I To w2 (9TC.52-%
x. }8?) —~ 20 I“OK::M 10 5 Meneanut nepowok—120—130 rpa ) 1720
E
¢ : Key: 1, ED-6; 2, ED-5; 3, DBF- &, Thiocol; 5. PEPA;
. | 6. Filler; 7. Coarse synthetic graphite--- 65-70; 8, Ditto
3 : --- 90-95; 9. Ditto-~-- 85-95; 10, Graphite--- 45; 11, Iron
1 powder--- 60; graphite--- 50; 12, Graphite--~ 50; 13, Marshalite-=-
100-130; powdered graphite--- 50-70 (ETS-52); 14, Ditto
(ETS-52-2); 15, Iron powder--- 120-130; graphite--- 20;
: 16, Thiocol T~25; 17. Thiocol DA,
b
: ‘ TABLE 145, LIST OF EPOXY COMPOUNDS
Mapra ‘ Wanrpn | VJ
xoMngyu'na TexHnueckue yenouun 2" Koun'afmxel I VEXNHYCCKIe ye o s
3 KOA u KIA-2 U«’ 30- 14337 — 45 K168 l%\[’ I'Y 6-05-1023= G i (n3a:
K-54/6 BTV HAFTM Av11.255.62 sen CTY 30-14274- -65)
K-105 TY HIUIM Ne 17-402—61) K-176 TY Ne [1-.5655—67
K-126 TY HHHOM Ne 11.451--65]1 1.201 MDPTY 6-05-1251--(5
K-115 1y MPTY 6-05-1251--69 K-293 % MPTY 6-05-1250 =3
K-129 13 TY HHHITM Na T1-367—0641 4losmayu ] 5 BTY N¢ 11-200~62
K-139 TY N T1-313--62 hypano.
K-1583 ]: MPTY 6-05-1253—-69 SMOKCH AN e .
: 18 K.153C 19 MPTY 6-05-1253—69 YII-57T4A n | BTY Mo 17556
; K-156 23 CTVY 30-14212—064 \ YI-514bB

, Key: 1. Brand of compound; 2, 1Industrial specification;
> 3. KDA and KDA-2; 4, STU 30-14337-65; 5. MRTU 6-05-1023-66
' (instead of STU 30-14279-65); 6., VIU NYIIPM No. P-285-62;
7. TU NIIPM No., P-402-64; 8, TU No, P~555-67; 9, TU NIIPM
No, P-451-65; 10, MRTU 6-05-1251-69; 11, MRTU 6-05-1251-69;
12, MRTU 6-05-1251-69; 13, TU NIIPM No, P-367-64; 14,
Compounds of furan epoxies UP-574A and UP-574B; 15, VTIU No,
P-290-62; 16. TU No, P-313-62; 17, MRTU 6-05-1253-69;
18, K-153s; 19, MRTY 6-05-1253-69; 20, VIU No, 175-56;
21. STU 30-14212-64,
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Key for Tuble 146: 5. Kit; 6., Materials for adhesive
" compositions; 7, ED=6--- 200 g, DBF--- 20 g, PEPA--- 20 g,

iron powder--- 50 g; 8, ED-5--=- 250 g, DBF--- 65 g,
PEPA--= 25 g, iron powder--~ 400 g, mica powder or cement---
130 g, aluminum dusting powder--- 22 g, talc--- 40 g;

9. Epoxy compositions---~ three 0,5 liter jars filled with
composition--~ 3 pieces, PEPA--~ 200 g; 10, Epoxy

compositicng--- 2 jars of 0,5 liters, PEPA--- 100 g;

11. Equipment for preparing the composition; 12, Measuring

cup~-- 1 set, pipet--- 2 pieces, flat dish--- 1 piece (100 X 100 mm);
13. Cup-shaped scales with various weights--- 1 piece, tray

100 X 6C X 15 mm-~~ 1 piece; 14, Measuring tank for 5 and 10
grams, pipet--- 2 pieces, dish 200 X 100 X 20 mm, 100 X 50 X 19 mm
and 75 X 25 X 10 mm, paper beakers--- 5 pieces each 150 cm”;

15. Graduated cup--- 1 piece, measuring tank with gradationg~--

1 piece; 16, Materials for covering the damaged area; 17,

Coarse calico pieces~-- 0,5 m?, fiber glass patches--- 5 pieces,
glass tape 20 X 1 mm--~ 1 m; sheet steel~-~ 2 pieces (160 X 200 mm),
tying wire--- 30 g, emery paper--- 0,25 m“; acetone-~~ 20 g;

18. Fiber glass (net a thickness of 0.2-0,3 mm) 300 X 100 mm=-~-

1 m“; glass tape 0.1 X 20 mm--~ 4 m, industrial calico--- 1 m2,
tying wire~-- 100 g, steel sheet.roofing--- 4 pieces (100 X 200 mm),
emory paper--- 0,25 m2; 19, Fiber glass 100 X 2000 mm, calizo

100 X 1000 mm, surgical tape 200 X 2000 mm, acetone-~- 1 1;

20. An assortment of patches of fiber glass: 40 x 200 mm-.-

5 pieces; 40 X 300 mm~~- 5 pieces; 70 X 70 mm--- 5 pieces;

90 X 90 mm-~- 5 pieces, squares of industrial calico; 80 X 80 mm-~«
10 pieces; 21, Instrument; 22, Metal working chisel 15 mm---

1 piece, metal working groove chisel 5 mm--- 1 piece; metal
brush~~« 1 piece, cylinder--- 1 piece, resin spatula--- 1 piece,
brush--- 1 piece; 23, Steel brush~-~ 1 piece, drill # 3-3,5 mm---
4 pieces, metallic two sided spatula--- 2 pieces, scissors---

1 piece, hair brush~-~ 1 piece, magnifier 7-10 magnification---

1 piece; 24, Metallic spatula--- 2 pieces, hair brush No. 3---

1 piece, scissors--- 1 piece, knife--- 1 piece; 25. Steel
opatula~-~~ 1 pilece; 26, Remaining materials; 27, Soapy

paste or cream~--~ 1 small tube; 28. Ethyl-Cellosolve~=-

25 g, gauze pieces (small)-~- 10 pieces, soapy paste-«= 1 smail
tube, surgical gloves~~-- 1 pair; 29, Ethyl-Cellosolve---

200 g, solution of boric acid--- 200 cm3, resin gloves--~ 1 pair,
paper napkins--- 100 pieces, cream--- 1 small tube; bandages---

1 package; 30. Silicon cream--- 1 small tube.
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TABLE 147. PIPE COMPOUNDS

1 Koaunueerno

;’;E Haimenopaum AT

Z § varepHasor u,'fﬁ: %

Ig qacreli

| ngucnnuaﬁ cqona| 100 | 62,5

5 &

6 inGytunranar 2 112,58

7 Monotas capaa 40 | 25,0
8 (1] Noaustnacunoana- | 100 | 74

M
9 | Deaas camxa 3B 12

Key: 1. Compound number; 2., Designation of materials;
3, Quantity; &4, Parts by weight; 5. Epoxy resin
ED-6; 6, Dibutylphthalate; 7. Crushed mica;

8. Polyethylenepolyamine; 9, Pcwdered silica gel,

§ 4, Compositions on a Base of Unsaturated Polyester Resins

Unsaturated polyester resins--~- NPS (Table 148) are solutions of
non saturated polyesters in an unsaturated monomer or in a mixture of
monomers, The mosc widely used in production NPS is a styrol monomer., 